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B- BB =45 (B-Cas(POy4)2, 6-TCP) REEWEYERMHE, EALBHAEIH &
FETZHNH. RN, OFEFREZL. BREABRHENAYHEEMEYEE, #
FREFFANMEBFEMER, MHFREGIIE BRBRETERHE—LEA. &
SrEB R, HXTREAMAEEE RO EERNMER, MY FREFHAEE —cmm
HEH. S ERAERERBRE, SFTURREGERK 2 BHilk, BREHN6-TCP A
ERAF—ROFARTEME Bl R, SMBANT 5-TCP RSN FEHME
W, (EEMIEEDRE. AR SOR WA S A R LB R 5-TCP ik, #tHr
BENAHAR. RESH., o FEHHELRE.

2 xR

2.1 BRAFUBR=GBRBHNER
S5 B B AR Ca(OH)2, H3POy, Zn(NOs), #1 NHg-HoO 34 4 404 4. W AR il 4 SR N
(3—z)CaZt +2Znt +2P02~ —Caz_,Zn, (PO4),
1 Zn/(Zn+Ca) FF Y BE/R LB, FE= 1B T H# R Y 40~48h, § 3%k 0 NHs-H,O0 54k
FpH H7E 6.5 MHAEREHEIE, ROLWEKEK, FBEYE0°C ER THRIGIE,
WeHH 38 . 2002-03-04, W EI#RHM: 2002-05-13

EZSWE: BEFZIEHPIE, BREEH AR EEE (E0010003)
e BEM(1952-), B, L, . E-mail: zdfeng@xmu.edu.cn




476 N OH#Ho8 % it 18 %

4 850°C #8142 3h JFHES ¥ A1
2.2 AL
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S8 B a(b) R ¢ BT BIR RN R & TR FRRE/ Zo® HR Ca?t &
WEREREFTE TERNEABAGAETESBRIUAYKRE, BERUBRETHE
HAs A%, Dickens H AR, [-TCPEHFAMMIMHETLE, M (1), M(2),M@3),
M (4), M (5)14. #4E Bigi $AXM AR EFR2/DTHEE FHERTIE 5-TCP $HS B
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Table 1 Lattice constant of 3-TCP doped with zinc

Zinc content/atom% a-axis/A c-axis/A
0 10.430 (1) 37.38 (1)
2 10.417 (1) 37.34 (1)
4 10.395 (1) 37.28 (1)
6 10.394 (3) 37.27 (2)
8 10.380 (1) 37.23 (1)
10 10.347 (1) 37.23 (1)
15 10.334 (3) 37.36 (1)
20 10.344 (1) 37.32 (1)

Note: Standard deviations are reported in parentheses
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Fig. 2 Variation of (a) the a-axis and (b) the c-axis of beta-TCP as a function of zinc substitution for

calcium
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BB, XTREHT Zn i AN 1.65, T Ca 498 A4k HA 1.00, X4 B AKX
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BREXRHE, THEREOTFEREBR/INETF, 4 FHRRIEIRERNEA, B
TR AL REEAR, TSRO R BERR 3. LA L R A LA BOR LSl (1118
1045 . 600cm™!) MM E In S RAMBKAF RV BHARRR. SLLEBUS, BT
BE P {4510 0.048 , 0.00043 , 0.00085, FBI XL X ARRBFEN (P <0.05) HHERF
(P <0.001) & (& 4).
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Fig. 3 Infrared absorption spectra of 3-TCP
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Effect of the Substitution of Zinc on the Microstructure of f-Tricalcium
Phosphate

FENG Zu-De, JIN Pu, MI Jin-Xiao, QIU Xing-Ping
(Department of Materials Science and Engineering, Xiamen University, Xiamen 361005, China)

Abstract: X-ray diffraction and infrared absorption analysis were carried out on zinc-doped beta-
tricalcium phosphate prepared by a liquid-phase reaction technique. Quantitative methods and
regression analysis were used to calculate the variation of lattice constants of TCP, and the shift or
degeneracy of the POi— infrared absorption bands. X-ray diffraction analysis indicates that zinc
can substitute calcium up to 20 atom %, inducing a statistically significant decrease of the lattice
constants a and b. As the zinc content in TCP increases beyond 20 atom %, X-ray diffraction
analysis shows the appearance of a new phase a-CaZny(PQ4),. However, the effect of substitution
of zinc on the lattice constant ¢ is abnormal. The substitution of Zn up to 10 atom % results
in a general decrease of the lattice constants c, while it increases as the content of zinc in TCP
increases beyond 10%. FTIR spectra reveal that the substitution of Zn up to 10 atom% results in
a statistically significant increase of the asymmetric P-O stretching vibration absorption band at
1045 and 1120cm ™! (P <0.05) and a statistically significant decrease of O-P-O bending vibration
absorption band at 605cm~! (P=0.00085), respectively.
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