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“Organic-inorganic conversion process” has been introduced for new material fabrication. The desired shape and characteristic 
nanostructure can be formed. Such nanostructure can provide unique functionality and lead to the creation of original materials. 
For example, from a fibrous form of polycarbosilane, which is one of the organo-metallic polymer, made by melt spinning in an 
inert gas, continuous inorganic SiC fibers can be fablicated. These fibers are not easily oxidized and their tensile strength does not 
decrease even in a high temperature in air. Besides, when bis(acetylacetonato)zinc; (Zn(acac)2), which is one of the organic metal 
complex, is made into a fibrous form by sublimation itself and pyrolysis with superheated steam, inorganic ZnO fibers can be
fablicated. Such fibers exhibit visible-light photocatalytic ability and effectively decompose volatile organic compound (VOC)
gases. 
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Fig.1  Prospect of application of polycarbosilane. 

 

 
Fig.2  Reaction scheme of formation of polycarbosilane from 
polysilane. 

 
Fig.3  SiC fibers designated by Nippon Carbon Co., Ltd. (NICALON, 
Type NLM-102). 
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Fig.4  High resolution transmission electron micrograph of SiC 
fibers obtained by heat treatment at 1300 º . 
 

 
Fig.5  Variation of tensile strength and Young’s modulus with 
temperature (  tensile strength;  Young’s modulus). 

 
Fig.6  Fractured surfaces of SiC bodies sintered at 1000 º  in N2. 
(a) Without impregnation and (b) with 5 times impregnations. 
 
 

 
Fig.7  Relation between sintering temperature, bend strength and 
density; filled symbols represent samples sintered in a vacuum; 
open symbols those sintered in N2 stream. 
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Fig.8  Powder metallurgy using organo-metallic polymer of 
polycarbosilane. 
 

 
Fig.9  Transmission electron micrograph of Fe-13Cr + 10% PC 
alloy. 

 
Fig.10  Micro-Vickers hardness of Fe-13Cr and Fe-13Cr + 10% PC 
alloys at various temperatures from room temperature to 1000 º . 
 

 
Fig.11  Oxidation curves of Fe-13Cr and Fe-13Cr + 10% PC alloys 
in air at 1000 º . 
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Fig.13  The appearance of samples involved in the organic-
inorganic conversion; (a) Zn(acac)2 fibers obtained by subliming of 
its powder (maximum length of fiber is about 60 mm), (b) the ZnO 
fibers converted from (a) by pyrolization with superheated steam, 
and (c) the final ZnO fibers obtained by heat treatment at 800 º .  

Fig.12  ZnO fibers derived from Zn(acac)2. 
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Fig.16  TEM images and electron diffraction patterns for (a,b) the 
Zn(acac)2 fiber formed by sublimation, (c,d) the ZnO fiber obtained 
by the treatment with superheated steam and (e) the ZnO product 
after heat treatment at 800 º . 
 
 
Table 1  Lattice parameters and amounts of remaining carbon and 
hydrogen of the ZnO fibers. 
 

 

 
Fig.14  Temperature dependence of superheated-steam-enthalpy. 
 

 
Fig.15  XRD patterns of compounds involved in the organic-
inorganic conversion; (a) the raw material Zn(acac)2, (b) the fibers 
obtained after sublimation of (a), (c) the ZnO fibers converted from 
(b) by the decomposition with superheated steam, and (d) the final 
ZnO fibers obtained by heat treatment of (c) at 800 º . 
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Fig.19  Photocatalytic decomposition of xylene on ZnO fibers under 
(a) black light irradiation, (b) white fluorescent light (color 
temperature: 6000 K) irradiation and (c) white fluorescent light 
(color temperature: 3500 K) irradiation. 

 
Fig.17  Relationship between the heat treatment temperature and 
the specific surface area of zinc oxide fibers. 

 
Fig.18  Analyzed crystallite size distributions of ZnO nano-sized 
crystals treated with different temperature. The graph indicates 
number weight distributions. The insertion of graph indicated 
average diameters and logarithmic standard deviations. 
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Fig.20  PL spectrum of the commercially available ZnO powder and 
the ZnO fibers. 

 

 
 
Fig.21  Band bending model of the ZnO fibers. 
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