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Abstract Organic compound samples are characterized by mixed phase and amplitude, such as most polymer
combination materials and biological soft tissues made from low-atomic-number materials etc, which are very hard to
obtain higher resolution of density by conventional absorption computerized tomography (CT) or phase retrival
algorithm of pure-phase object. The X-ray in-line phase contrast CT technology based on the modified Bronnikov
algorithm has been utilized for the experimental investigation of high polymer mixed materials and medical samples.
The experimental results show that the proposed method can realize the non-destructive imaging and precise
measurement of polymer combination samples by distinguishing those electronic densities of different parts clearly. In
addition, the results demonstrate the feasibility of three-dimensional measurement of medical samples with porosity
by supplying with a valid threshold. The method has good potential application in material science, especially in
polymers and foam porous materials, and three-dimensional nondestructive imaging of biomedicine due to the
advantage of low radiation dose.
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Detector Beam Field of Exposure Number of
SDD Pixel size
model energy view time projections
PC0O2000 18 keV 20 cm 7.6 mmX7,6 mm 3.7 pm 1600 ms 900
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Fig. 4 Reconstructed slices and 3D rendered images of test sample by IL-XPCT. (a) Directly reconstructed slice; (b)

reconstructed slice by MBA; (c) profile at the white line in (a); (d) profile at the white line in (b); (e) histogram
of (a); (f) histogram of (b); (g) 3D rendered result directly; (h) 3D rendered result by MBA
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Fig. 5 Reconstructed slices and 3D rendered images of medical sample by IL-XPCT. (a) Directly reconstructed slice; (b)

reconstructed slice by MBA; (c¢) profile at white line in (a); (d) profile at white line in (b); (e) 3D rendered
result directly; (f) 3D rendered result by MBA
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Fig. 6 Local 3D viewing of porous structure in medical sample. (a) Top view; (b) front view; (c) side view;

(d) 3D stereogram
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