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Preparation of hydroxyapatite nanopowders by using
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Abstract: Hydroxyapatite (HAP) nanopowders were prepared by the combination of chemical reaction in a
tube-in-tube microchannel reactor and hydrothermal crystallization process. The influences of reactant flow
rate ratio, microchannel height, hydrothermal temperature and time on the preparation of HAP
nanopowders were systematically investigated. The results showed that increasing reactant flow rate ratio
or decreasing microchannel height led to the decrease of the particle size of HAP nanopowders. The
crystallinity and thermal stability of HAP were enhanced with the increase of hydrothermal temperature
and time. The reactant flow rate ratio and hydrothermal temperature were the main factors that influenced
the preparation of HAP nanopowders. The uniform, well-crystallized and rod-like HAP nanopowders with
a mean particle size of about 80 nm could be prepared under the experimental conditions of reactant flow
rate ratio of 5+ 1, microchannel height of 250 pm, hydrothermal temperature and time of 220 C and 4 h,

respectively.
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Fig. 1 Schematic diagram of experimental set-up

1—reservoir; 2—pump; 3— flowmeter; 4—microreactor;
5—inner tube; 6—outer tube; 7—micropore;

8—microchannel; 9—outlet
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Fig. 2 Schematic diagram of technological process

of preparation of HAP nanopowders
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Fig. 3 Influence of reactant flow rate ratio

on morphology of HAP samples
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Influence of reactant flow rate ratio on

particle size distribution of HAP samples
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Fig. 5 Influence of microchannel height on

morphology of HAP samples
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Fig. 8 Influence of hydrothermal crystallization

on crystal form of HAP samples
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Table 1 Crystallite sizes and splitting factors of HAP

samples prepared at different hydrothermal conditions

Crystallite size/nm

Sample . ; 1./, Slf)ilct:::g
20C.4 h — 7.96 — 3.62
120C .4 h 12.62 16. 47 1. 31 6. 28
180 C.4 h 20. 26 30. 35 1. 50 7.96
220C,4 h 20. 39 31. 01 1.52 8. 47
220C,1h 19. 98 29. 24 1. 46 7.75
220C,2 h 20. 20 30. 48 1.51 8.01
220C,8 h 20.51 31.79 1. 55 8.67
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Fig. 9 Influence of hydrothermal crystallization

on molecular composition of HAP samples
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