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Preparation and Antibacterial Property of Ag-Doped Hydroxyapatite
Antibacterial Powders and Antibacterial Ceramic
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Abstract: Silver doped hydroxyapatite antimicrobial powders were synthesized by one-step reaction, then it was
used for preparing antibacterial ceramic. The experimental results show that there was a significant linear
correlation between silver content of HA and quantity of silver nitrate at hydrothermal condition. The XRD
patterns and TEM photos indicate that HA and Ag-HA have the same crystal structure, and Ca** in HA crystals
is displaced by Ag" and AgCa,_(PO,)s(OH), was produced at hydrothermal condition. The length of Ag-HA
antimicrobial powders increases with the increase of content of Ag+ in Ag-HA. Ag-HA antimicrobial powders
went from sticks to whisker when the contents of Ag+ in Ag-HA exceeds 1.5%. 4.50% Ag-HA was selected as
antimicrobial powders, an antibacterial rate of antibacterial ceramic is above 99.9%. and at this point, the mass
fraction of Ag;PO, in antimicrobial tglazes is 0.56%, which was far below 2wt%~4wt% of Ag;PO, in antimicrobial
tglazes of ongoing research. This technology can not only reduce the cost of producing antibacterial ceramic, but

also meet JC/T 897-2002 demands for antibacterial properties of antibacterial ceramic.
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Table 1 Influence of antibacterial agent types on antibacterial performance of ceramic

Types of antibacterial agent 0% Ag-HA 0.65% Ag-HA 1.50% Ag-HA 4.50% Ag-HA 7.50% Ag-HA
Escherichia coli / (cfu+mL™) 3.0x10° 2.1x10° 7.2x10° 2.9x10° 25
Bactericidal rate / % 0 99.8 >99.9 >99.9
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Table 2 Influence of dosage of 4.50% Ag-HA antibacterial agent on antibacterial performance of ceramic

Amount of antimicrobials 0% 3% 6% 9% 12% 15%
Escherichia coli / (cfu-mL™) 3.0x10° 7.0x10° 7.2x10* 68 25 8
Bactericidal rate / % 0% 76.7% 97.6% >99.9% >99.9% >99.9%
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Table 3 Influence of usage time on antibacterial performance of ceramic

Microorganism Escherichia coli

Golden staphylococcus Aspergillus niger
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