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Mechanical Properties of HAp/TiO, Nanocomposites Synthsised by
In-Situ Precipitation at Low Temperature

M. Enayati-jazi', M. Solati-Hashjin?, A. Nemati', A. Aminian® and A.Farzadi’

1 Department of Material's Engineering, Science and Research Branch, |slamic Azad University, Tehran, Iran

2 Departments of Biomedical Engineering, Amirkabir University of Technology, Tehran, Iran

Abstract: To improve mechanical properties of hydroxyapatite as the main mineral constituent of hard tissue, titania
reinforcement was added to hydroxyapatite structure. HAp/TiO, nanocomposites were prepared successfully by in situ
precipitation processes at room temperature and 70°C. Fallowing that, hydroxyapatite/titania bodies were fabricated by hot
isostatic pressing at 1200°C under a pressure of 200 MPa. Characterization of mechanical behavior of compacts indicated that
mechanical properties of hydroxyapatite/titania samples are relatively higher in relation to pure hydroxyapatite. SEM images
showed that the HAp/TiO, nanocomposites demonate excellent chemical and structural uniformity. TEM observation revealed
that different morphology for hydroxyapatite/titania nanocomposites could be obtained due to titania crystalline structure. XRD
and FTIR results indicated the formation of high temperature crystalline phase of titania (rutile)at room temperature and low

temperature phase of its (anatase) at 70°C.

Keywords: Hydroxyapatite, Titania, nanocomposites, in situ precipitation, mechanical properties
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3. phase
4. calsinasion

WWAY Sler o) S5led Y Jlo e odkign 3 48 iy 340

LT @500 b ald s iyl (Sl ol ol ol il
bl 03 Ll sleS 58 5B (SESe ol (65 4 Al
Ol 53 398 g 0313 s e 3 O 1 5 ST S om0
G AU G g S S el kgl
o2l ol Sl e s andl e SOKG ol
I T e otinloni) 4505 S

s o QL 5 50lS 4 gad 53 SO 5l 4l
ool ST 25500l S s sai b k3 o 1 25 50085 gl
35 ol X anil 3, o S aSSTd (el s, 55 5 (6 e SOl
3335 g0 Ot S ad sl Ol (S 5 il Bl e 45
2335 e Sl U5 e baiped 53 ) SIS ol
PRRPgE e Jy | éﬁ)sé\jja.ﬂ:wa}j@j;)t}b
S g0 & S L 5 a0 WBUT Aol ames s  Sol justids 53
el iy il 3 O 3 Sy s il 3 e o s S0
35y LI b 3 5 50 ) (SUSG (ol 55 (e )
das e Olis alS sy 3l (Gl S €505 53 S 5 &S
V5]

S 4o ¥
ol sbes s s I8 ) bl ST
TS ooded S el S i A p3 sl G,
S estiad U sdal s 40 o 50lS 56 el Liles/ o]
Cl S e Jlmy S Slapiam Gl S, !
3 e glos 53 By ey S K8 s Llks 5 JUSS18s
LT s s Ll ol en 4 JUSS158e bl S5
3L Jebss ks Jue S ksl 53 el Vo©C sles s
Sis Aeo®C 5l VL glales 3 5 ol o gems YU (glos
L 56 cpl s (S s s 03 355 nl Lo oo
ol Sles 53 Lk 5B K5 55 e JSES Jaoe (sles s

asl ojb

5. biologic
6. implant

YY


www.SID.ir

37. calcium hydroxide (Ca(OH),)

7. scaffold 32. binder

8. tissueengineering 33.dense

9. bioactive 34. homogenized
10. mechanical properties 35. structural defect
11. body fluid 36. pore

12.local loading

13. reinforcement phase
14. whisker

38. phosphoric aside (HsPOy)
39. titanium tetra chloride (TiCly)

15. dumina 40. titanium oxychloride (TiOCl,)
16. zirconia 41.Na (OH)

17.titania 42. Saccharose

18. strategy 43.Merck

19. strength-to-weight ratio 44. stoichiometric

20. toughness 45. magnetic stirrer

21. bio-inert 46. aging

22.composite 47. suspension

23.synthesis 48. centrifuge

24. anatase 49. hydrolysis

25. antibiobacterial
26. surface absorbent

50. crack
51. accumlated Tension

56. Fourier transform infrared
spectroscopy (FTIR)

57. scanning el ectron microscopy
(SEM)

58.silicon

59. philiphs

60. Transmission electron

microscopy (TEM)

61. morphology

62. ultrasonic

63. graphite

64. compressive strength

65. elastic modulus

66. hexagonal

67. vibration bands

68: vibration modes

69. crystalline

70. hydro-thermal

71. sol-gel

72.active agglomeration

27. catalysts 52. chemical reaction 73. surface energy
28. bacteria absorbent 53. sintering 74.wavelength dispersive X-ray
29.insitu 54. rate of heat spectroscopy (WDX)
30. rutile 55. X-ray diffraction (XRD) 75. nanometer
31. isostatic pressing
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