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Fig. 1 XRD patterns of synthesized apatites
(1) Standard hydroxyapatite (HAP)
(2) Synthesized hydroxyapatite (HAP)
(3) Synthesized fluorapatite (FAP)
(4) Synthesized chlorapatite (CIAP)
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Table 1 Molecular Formula of Synthesized Apatites

molecular formula synthesized method apatite series
Caio 00{PO4) 6 00Cl2. 00 B CLAP
Cai0.00(PO4) 6. 00{ OH )o.40Cl1. 60
Cai0.00{P04)s 00(OH )0 8Cl. 20
Caio.00{PO4)s.00(OH ) 1.20Cl0. 80
Ca0.00(P04)6.00(OH )1 soClo. 40
Cai0.00(P04)s.00{OH)z2 00

Cayo 00(PO4) 6. 00Fo0.40(OH) ) 60
Caio 00( PO4) 6. 0oFo.80(OH)) 20
Caio.00( PO4) 6. 00F1.20(OH)o 50
Caio.00{PO4)s. 00F1.60{OH)0.40
Cai0.00(PO4) 6. 00F2.00
Ca0.00(P04)s.00F1.75Clo. 25
Cai0.00(PO04) 6. 00F).50Clo. 50
Cai0.00( PO4)s.00F1.00Cly. 00
Cai10.00(P04)s.00Fo.50Cly 50

OH-CLAP

HAP

F-OHAP

FAP

F-CIAP
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A: one-phase coprecipitating method

B: solid-phase reaction method in inert gas
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Fig.2 Abridged general view of channel structure of apatite
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Fig. 3 Abridged general view of projection of hydroxyapatite

channel structure on (010) plane
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Fig. 4 Variation curves of the unit-cell parameters, ao,
of OH-CIAP, F-OHAP, F-CIAP solid-solutions
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Fig. 5 Variation curves of the unit-cell parameters, co,

of OH-CIAP, F-OHAP, F-CIAP solid-solutions
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Table 2 Results of the Unit-Cell Parameters ( a., co)of OH-CIAP, F-OHAP, F-CIAP Solid-Solutions by XRD Measurement

OH-CIAP F-CIAP F-OHAP

X ae/ nm co/ nm ao/ nm co/ nm ao/nm co/ nm
0.00 0.9436 0. 6881 0. 9401 0. 6895 0. 9401 0.6895
0.25 0. 9440 0. 6875
0.40 0.9474 0. 6867 0. 9409 0.6894
0. 50 0. 9488 0. 6862
0. 80 0. 9538 0. 6850 0. 9509 0. 6853 0.9411 0. 6890
1. 00 0. 9544 0. 6841
1.20 0. 9561 0. 6835 0.9419 0. 6885
1.50 0. 9582 0. 6827
1.60 0.9596 0.3822 0. 9425 0. 6883
2.00 0. 9630 0. 6810 0. 9630 0. 6810 0. 9436 0. 6881

Note: x refers to molar contents of X: (ion with large-radius ) in Caio(POs)s(X)2-.(X2).

measurement error of unit-cell parameters is 0. 0001nm
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Fig. 6 XRD characteristic peaks patterns of OH-CIAP,
F-OHAP, F-CIAP solid-solutions

42 Cl- & B EW A, (211) mMA (300) TMRIA 26
HYAREH A, HXthmMERE 4(211)
d(300) B {H AR N /b, iX 5 OH-CIAP #) FFAE 0% 28
et 2 —3 . ARIE Smith-Lehrt 243X, 20 B0 325
b ao, co HIAEILALAR B R BR
AEXHREXTTFHEFH Ca2 8 AP, (112) 1
W 26 AR EE R FrELmAEL (E6), ##F
20=32.2° XfRE d(112) =0.2780nm, 4R 1% Smith-

Lehrt AN ZAF F A

1,1 1 111

ay  c§  4dtun " aé cd 0.556°
B:co™?= — ao™?+3.2348 (2)

WHMEBBR o’ 5 a0 BEMXR AT IRIER—3%
AR, RITRAXR 2 POH=RIEBEEMAPTA TR
S E (a0, co) ¥E, 2 (2) FATR MR T, Frig
ERA SRR (E 7)R:

co™?= — a0 ?+3.2893 R*=0.9914 (3)
R (3) PHHXRBARK (R*=0.9914), HHZL#
BEp 3.2893, 53X (2) hHRMEMEIMREH
1.68%, MY co B a0 BT LK, X HAEIE
TE—FBHEEINFA a ¥ K. co B/DHREEKHE
.

3 & it

(1) RARMHILTIRE S H &5 A HAP, BHS
PR AR 3R 8 B AR KR B i & B4 B 3 B FAP F
CIAP R &H BB IE[X: - X:AP],

(2) A W.P.L.S.F.M ¥, iz T OH-CIAP,
F-OHAP, F-CIAP =1 AP BB AFIM SRS
( ao, o), OH-CIAP I F-OHAP [H A 1& & S 5B
FEEMTUELRMEXRER, FH Vegard Ef, H

1.14

e’ =-av’ +3.2893

R'=09914

1
21 2.12 2.14 2.16
-2 -1
a0 /nm

B7 0’5 aw?MXRAE

Fig. 7 Relationships diagram between co~? and ao™?
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XRD Investigation on Comparative Crystal Chemistry
of Channel-ions Substituted Apatite Solid Solutions
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WANG Da-Wei’

ZHANG Yu' XU Huan-Yan'
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The channel-ions substituted apatite solid solutions

[X, — X;AP] were synthesized through one-phase copre-

cipitating method and solid-phase reaction method in inert gas. Comparative crystal chemistry of the [X, - X.AP]

have been investigated by X-ray diffraction. The results indicated that ao increases linearly, but co decreases lin-
early with channel-ions radii increasing in the crystal lattice of the OH-CIAP and F-OHAP, and consisted with the

vegard rule. In the high-F- terminals of the F-CIAP, the ao increases nonlinearly, and c¢o decreases nonlinearly

with C1- contents increasing. The co changes in the relationship of co™?= — @o”™? + 3. 2348 with the ao as the result

of the sliding of [PO.] tetrahedral along [101] orientation.
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comparative crystal chemistry
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solid solution structure
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