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Surface Modification of Nano-Hydroxyapatite with Stearic Acid
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Abstract: In this paper, nano-hydroxyapatite(n-HA) was modified using stearic acid(C;H3sCOOH), and the interfac-
ial interactions between n-HA and C;;H3;COOH was also studied. Transmission electron microscopy (TEM), Fourier
transform infrared spectra (FTIR) and X-ray photoelectron spectra (XPS) analyses showed that the stearic acid
molecular binded strongly to n-HA surface. Ionic bond was formed by the reaction between Ca** and C,;H;COO~
group. Surface modification of HA particles could improve the mechanical strengths of the n-HA/polycarbonate (n-
HA/PC) composites dramatically. SEM observation showed that HA particles uniformly distributed in the PC matrix,
both unifies closely, the not obvious interphase boundary, the composite materials break showed the obvious ductile
fracture, increases along with the n-HA inorganic granule content, composite materials break also gradually to
ductile and brittle fracture coexistence transformation, indicating that the interfacial interaction between surface-
modified inorganic particles and polymer matrix is crucial for the increase of the mechanical strength of the

composite.
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Fig.1 TEM photographs of n-HA and surface-modified n-HA
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Fig.2 FTIR spectra of HA before and after modification
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Fig.3 XRD patterns of n-HA and n-HA with

surface treatment

PR R A6 TE n-HA A AR TS B, R 250PE n-HA
15 20=20.72°38 1 B — > 58 WO AT 9 e | X AT BE 5 21
ST b B A R R — B,

H Scherrer 22201953 53 T n-HA Kot n-
HA &KL 7E (002) F1(300) fs 1 147 ¥ R0 4% | 115845 21
W1, A n-HA FERAE 31.2 nm, KM n-HA
SEXRIAE N 31.1 nm,

M1 AT RIAE S n-HA S A2 R e m
FEARLF- 1 RO R g oK 2, U B 3R el v B AT 2
A5 n-HA SR B RCE DB S, 31X 5508 5 i 5 IR 25
R—2,

®1 HA RESMEIENRE TR
Table 1 Average crystal sizes of n-HA and modified n-HA

Crystal size / Crystal size /  Average sizes /
nm nm nm
(002) (300)
n-HA 614 24.5 31.2
Modify n-HA 64.7 22.6 31.1
34 TG o#fr
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a: n-HA; b: n-HA modified with stearic acid
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Fig.4 TG curves of n-HA and n-HA with

surface treatment
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Fig.5 XPS spectra of n-HA before and after modification
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Fig.6  Ca2p element XPS fitting spectra of n-HA

before and after modification
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a: before surface modification; b: after surface modification
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Fig.7 Cls element XPS fitting spectra of n-HA before and after modification
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PR 5 AR AN T SR B WA AR, 2 S
MR n-HA 8 R 30wt LR A A B L
AR EC B AR (89~114 MPa®) {H 453 4 44 6} 1) iy 24
i 8 R 25 i s B 5 AR 38R B AL (19 ,50~120
MPa) ; fif HLA&Z A AR A TGP A 1 35 8205 n-

HA & 58 30wt% M 526 b RE 47 [C e A i 3k 3
4.5 GPa, 5 NIKEUE B (194 [R50 FIAH T (3.9~
11.7 GPa®2)

— 3 A gy Bl e R 4 i R A8 2R RN S
ZRE AR SR B T A R K, 5 B
VCRC, H BN JG 51 44U 1 7 W Y
IR, T 5 A AR (AR A, i LA
Y E B E MR RE BB R SR, 5 A A

x2 AEF n-HA/PC EEH BB S F 1R
Table 2 Mechanical properties of n-HA/PC composites with different weight ratios

Tensile strength /

Fracture elongation ratio /

Tensile modulus / Bending strength /

Sample n-HA/PC P % CPs MPa
n-HA/PC 0/100 56.8 £ 1.5 2.4 23 +0.1 86.1 + 1.5
n-HA/PC 10/90 60.1 £2.5 1.9 3.1+0.1 79.8 £2.5
n-HA/PC 20/80 552 £25 1.6 34+£0.1 795 £2.5
n-HA/PC 30/70 492 £22 1.1 45+02 81.8 +2.5
n-HA/PC 40/60 426 = 1.8 1.0 43+02 735+ 15
n-HA/PC 10/90* 46.6 £ 1.2 1.0 47 +0.2 69.4 £ 1.2

* n-HA unmodified with stearic acid
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(a) PC(rupture); (b) n-HA/PC(10/90, n-HA unmodified with stearic acid); (c) n-HA/PC(10/90);
(d) n-HA/PC(20/80); () n-HA/PC(30/70); (f) n-HA/PC(40/60)
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Fig.8 SEM morphology of the fractured surfaces of n-HA/PC composites with different weigh ratios
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