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Table 1 Molar ratio of Ca to P and molecular formula of calcium deficient
hydr oxyapatite as a function of electrolyte temperature

t/ n(ca)/n(P) Ca- x(HPO )x(P0)6-x(0 H)2-x nNHA+ mB-T CP x(HA) )
120 1.56 Cao.36(HPO 4)o.64(PO 4)5.36(0 H )1.36 n= 0.36, m= 0.64 35.2
140 1.60 Cag.60(HPO 4)0.40(P0 4)5.60(0H )1.60 n= 0.60, m= 0.40 58.9
160 1.63 Cag.78(HPO 4)0.22(P0 4)5.78(0H )1.78 n= 0.78, m= 0.22 77.2
180 1.65 Ca9.90(HPO 4)o.10(P0 4)5.90(0 H )1.90 n= 0.90, m= 0.10 88.7
200 1.66 Cag.96(HPO 4)0.04(P0 4)5.96(0H )1.96 n= 0.96, m= 0.04 95.1
2.4
H A L] H A 7
, 50 pm - 180 200 : ,
7 7 4 h 7
, , 5 ( 2)
, 160 .
, ; 800 6 h
: HA B-TCP,
. HA TiP caT Os,
tel  XRD CaT 0
Table 2 The bonding strength of the coatings as a function of the electr olyte temperature
t/ 100 120 140 160 180 200
Before sintering, o/M Pa 8.2 10.5 12.3 14.6 12.2 10.4
Sintering after 800 , Ob/M Pa 9.1 12.2 13.6 16.7 13.4 12.0
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Studies on Hydrothermal Electrodeposition of Hydroxyapatite Coatings

LIU Rong-Fang , XIAO X u-Feng, LIN Lan-Yun, CHEN Gu-Y ong
(Cdleged Chemigry and Material Science, Fujian Normal University, Fuzhou 350007, China)

Abstract Hydroxyapatite coatings were formed on titanum electrode by using the hydrotherm al
electrodeposition m ethod in an autochve. T he electrolyte contained 0.010 5 m ol/L Ca(N 0:)2, 0.006
3mol/L NHsH:POsand O.1 moVL NaNOs. The electrolyte tem perature w as controlled at 60—200
and pH value was adjusted at 4.6. A fter loading of a constant currentat 0.4 mA /cn * for 2 h, the
deposits w ere characterized by XRD, FT IR, environm ent scanning electron m icroscopy and energy
dispersive X -ray spectroscopy. T he experm ent results show that the deposit crystals are rods n
shape, the edge face of rod i a defimed flat hexagon and the w dth and kength of the crystal rods
ncreases continuously w ith ncreasing the elkctrolyte tem perature. T he com ponent of coatings s
cakum deficient hydroxyapatite [Caw- x(HP0O4)x(P0O4)s- x(OH )2-x, 0< x< 1], which decom posed
nt the m xture of hydroxyapatite and B-calcum phosphate after smterng at 800 . Then(Ca)/n
(P) ratio of the coatings increased and w as close at 1.67 w ith the electrolyte tem perature increasing -
T hese results suggest that the com ponent of coating i contnuously clbse to stoichiometric
hydroxyapatite w ith the electrolyte tem perature ncreasng- Furthemm ore, m ass gan of the coatings
and bonding strength of coatings ncrease w ith electrolyte tem perature ncreasing up to 160 . The
bonding strength of coatings after sintering at 800  for 6 h attaned 16.7 M Pa w hen the electrolyte
tem perature w as controlled at 160
Keywords H ydroxyapatite; H ydrotherm al electrodeposition; Coating; Binding strength
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