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Insoluble TI) GB/T 22924997; N-
( N-methylpyrrolidone Insoluble NMPT) 3
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Table 1 Softening point H/C and insoluble content distributions of the mesophase pitch prepared at different temperature
N- N-
SP(C) H/C TI( %) TINMPS ( %) NMPI (%)
MP-390°C 255 0.493 51.6 32.2 19.4
MP-400°C 268 0.499 54.4 33.4 21.0
MP-410C 275 0.518 64.0 38.2 25.8
MP-420°C 318 0.497 69. 1 36.4 32.7
1 SP s HY ) o
C 410°C 0.518; 1 32% \ 390 ~420°C 4h
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Fig 1 Polarized-ight micrographs of mesophase phase at different temperature
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THN Table 2 Softening point H/C and insoluble content distri—
MP butions of the mesophase pitch prepared from dif—
MP-420°C  SP H/C ferent time
o SP(C) | H/C |TI(%) | TINMPS (%) | NMPI (%)
3.2 MP2h| 253 |0.510 | 55.4 32.8 22.6
2 SP MP4h | 275 |0.518 | 64.0 38.2 25.8
6 ~8h MP-6h | 312 |0.489 | 70.3 31.7 38.6
Sp 300°C . H/C TI-NMPS 4h MP-8h | 338 |0.475| 72.9 27.7 45.2
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Fig 2 Polarizeddight micrographs of mesophase pitch at different time
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(a) CF-410 (©) CF420
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Fig 3 SEM of the carbon fibers
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Table 3 Crystallographic and mechanical properties of carbon fibers
dy ( nm) L.(nm) L,(nm) Al (%) d(um) | 8(GPa) | E(GPa)
CF410 0.33697 47 18.2 1.16 24.8 1.22 108
CF-420 0.33798 44 20.5 0.84 20.3 1.09 131
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Preparation and characterization of functionally gradient material of
poly ( vinyl alcohol) / nano-hydroxyapatite /polyamide 66 for

repair of articular cartilage and underlying bone
LUO Xiao-bing' > ZHANG Li' ZHOU Ming-bing' ZUO Yi'
ZOU Qin' HUANG Di' LI Yu-bao'
(1. Research Center for Nano-Biomaterial Analytical & Testing Center
Sichuan University Chengdu 610064 China;
2. Institute of Applied Physics College of Mathematical and Physical Sciences
Chongqing University of Posts and Telecommunications Chongging 400065 China)
Abstract: The functionally gradient material of poly ( vinyl alcohol) / nano-hydroxyapatite /polyamide66 for repair of ar—
ticular cartilage and underlying bone was prepared by freeze-thawing method and thermally induced phase inversion pro—
cessing technique. The mechanical and friction property of PVA were tested. The biocompatibility and mechanical prop-
erty of nHA /PA66 scaffold were also investigated. The results showed that the tensile strength of PVA was 1.94MPa the
mean of friction coefficient in physiological saline and in plasma substitute were 0. 076 and 0.085 respectively. The n—
HA/PA66 scaffolds exhibited high porosity ( about 80.93%) and a pore size ranging from 50 to 500pm. The compres—
sive strength and modulus of scaffolds were 0. 88 MPa and 15.21MPa. Such a material exhibited good biocompatibility
and high bioactivity.
Key words: nHA; PVA; PA66; functionally gradient material
( 370 )
The technological conditions of preparation of mesophase pitch by

simultaneous hydrogenation-thermal condensation
XIA Wendi' > CHEN Jian-ming' > SHU Xin' *
YAO Yan-bo'? LIU An-hua® DONG Yan-ming’
(1. College of Chemistry & Chemical Engineering Xiamen University Xiamen 361005 China;
2. Advanced Materials Laboratory College of Materials Key Laboratory of High Performance
Ceramic Fibers Ministry of Education Xiamen University Xiamen 361005 China)

Abstract: In this work the spinnable mesophase pitch was prepared through simultaneous hydrogenation-thermal conden—
sation of coal tar pitch with tetralin as hydrogenation agent. The influences of reaction temperature and soaking time on
the properties of mesophase pitch were systematically investigated. Results showed that with the reaction temperature in—
creasing the softening point and insoluble content of mesophase pitch were increased; the MP prepared at lower tempera—
ture is the mixture of isotropic pitch and mesophase spheres and at higher temperature is the pitch with anisotropic pitch
as continuous phase. Furthermore fixing the reaction temperature (410°C)  with the reaction time increasing softening
point and insoluble content of mesophase pitch were improved remarkably. Accordingly the mesophase texture was expe—
rienced from mesophase sphere to mosaic texture. The test of spinning property showed that the mesophase pitch prepared
in 410 and 420°C for 4h could be melt spun into fibers which was made into carbon fibers through melt spun oxidation
and carbonization.

Key words: mesophase pitch; thermal condensation; hydrogenation; carbon fiber



