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Structure analysis of high-strength fibers of microbial polyesters 
stretched with small crystal nuclei by micro-beam X-ray diffraction 

and X-ray micro-tomography
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Poly[(R)-3-hydroxybutyrate-co-4-hydroxybutyrate] fibers were processed by one-step drawing method with 
small crystal nuclei and three-dimensional structure analysis has been carried out by using X-ray 
micro-tomography and WAXD and SAXS. It was revealed that the ratio of fine voids was depend on the 
stretching condition. Furthermore, the generation of planar zigzag conformation of molecular chain and the 
disappearance of long period of lamellar crystals were observed. 
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Fig. 2. WAXD (A-D) and SAXS (A’-D’) of 
P(3HB-co-4HB) fibers: (A and A’) as spun, (B 
and B’) one-step drawn (�=5), (C and C’) 
one-step drawn (�=13) after 1 day, (D and D’) 
two-step drawn (total �=35 (5 x 7)). 
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2) Tanaka et al., Polym. Degrad. Stab. 92,
1016-1024 (2007). 

Fig. 1. Reconstructed images of P(3HB-co-4HB)
fibers: (A) as spun, (B) one-step drawn (�=5) of
(A), (C) one-step drawn (�=13) after a day, and
(D) two-step drawn (�=35) after 1 day of (B). 
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