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Direct Analysis of Distribution of Nano-fibers in All Biomass
Nano-composite Materials by Micro-beam X-ray Diffraction and
X-ray Micro-tomography
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Three-dimensional analysis of electro-spun nano-fibers of poly[(R)-3-hydroxybutyrate], which is one of
biodegradable polyesters, has been carried out by using X-ray micro-tomography with synchrotron radiation.
We succeeded to obtain three-dimensional images from two kinds of nano-fibers with diameters of 280 nm or
560 nm. It was revealed that the practical resolution is ca. 500 nm for the analysis of distribution of nanofibers.

F—=U— N ENER) =270 KU B-3- FaxTT7FL—F] 7/ 77143~

X#p~A 27 NET T T 4 —

e REREB XOHFRILAEROH T
HAOBLRNG ., BAFEARERER (N1 4~ )
MBAERES, BEFROMED DLV 5
RENDEDRENAL T~ AT T AF IO
BRFIX, RODEELRMAERETHL EEB 2D
Na, L5HYENRAL T~ AT T AF v 7 BN
LT ER B2 R, SEEl,
BMEDA 57 EOMEMETH D,

RITE 2 13, A BRI % 5k &
LTAEART DAV IR-3-E X7 F
L— k] (P(3HB)) # MW T. &M=
L7 hr AV = 7B L5 EEE 100-500
F I A= RINDF )T 7 A N—DERIT T
L7=[1-3], ZDOF 774 —%KY 3k,
e —RFHEEK, FF R DA F <R
TITAF  JITHBMEIE, A=A I R
T arRYy MR EER L Ut £
RS 2 &N L0 IR KON E AR R
DOFEZEHHELTWS, T/ arRTY vy k

MERTOTF ) 7 7 A R—D 0 EER L O
MMEICET 2T DN & B TH D03, 4H
TERDR DT ) 77 A XN—HMT, =K
XM NET T 74 —BRIRETEXDEINE D
MORRES 2AT > T2,

EBRBLATXU E— AT A 2B WT, T/ 7
FANR—DXMENET T 7 4 —ERE LT,
F )T A N—<y FEE 50 27 0 RE
ey L, RERICEEICNY T, 0.2 FET
D[EHE S H, 900 KD X #RiE G & iRk LT,
RECTE, B2 TCOFERBICBIT 5 AllmE 2 —
SH, BmEIFM2250I 70D NETT T 4
— B AR L, “RITBOMBEIZIL, HE
fREMT Y 7 b Forge # 7=,

MRLEZE . X112, PBHB)® 1,1,1,3,3, 3-
~F B T F e -2-7a xR —
0.5wt% (w/v) & 2.5wt%(w/v) I 7> & {E#L L



- ) 77 ANRN—DEEMEFHMELR
(SEM) 2R3, F/ 7 7 A4 N—DFHERIL
ZFRNFR 280nm & 560nm TH 5D, FEHELED
EWEIH L0, FEFICH Tt 77 A8 —
DEWTICER D B> TWH I ENbMb
—%m\oﬁ#ofméio_%ﬁEMéo

Fig. 1. Scanning electron microscopic images of
P(3HB) nanofibers prepared from (A) 0.5
wt%(w/v) or (B) 2.5 wt%(w/v) solution.
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Fig. 2.

Reconstructed
nanofibers prepared from 0.5 wt%(w/v) solution.
(A) stereoscopic and (B) cross-section models.
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Reconstructed
nanofibers prepared from 2.5 wt%(w/v) solution.
(A) stereoscopic and (B) cross-section models.

Fig. 3. images of P(3HB)
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