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% TGA 51/ DSC 9108 # A H U W EEERH (RSB ERE R 1200°C). HEEER
ZRETEEMANDHELS, BREFHAFRBELRS T (1200°0C LLITF), AHESHK
(Ca/P BE/RH.S 1:1) 4+ 51 hn#E) 500 . 700 , 750 , 850, 1160, 1200 . 1300, 1400 %
1500°C, %318 2h, BB AL ERR. RMB EHRMBENEI, MREE 5°C/min. F
BT HRBEVR RS F#HLT XRD . FTIR {U. EHHEHAWE, a4 XRD 5 FTIR #
REE F — B S T 4T, UBAENE R A XS AT otk

1 FHBRBRENRHNES K

Table 1 Size distributions of mixture powders before and after grinding

Materials characterization Dso/um Dgo/pm D, /pm S-V‘l/cm"’-cn}_3

- CaCO3 37.98 70.49 40.20 2733.69

Before grinding
DCPD 43.80 87.49 45.60 4397.72
After grinding  Mixture of CaCOz and DCPD 1.66 1.73 241 38859.12

Note: Dso (or Dgo), the critical size that the diameters of 50% (or 90%) tested particles ure smaller than this
size; Day, average size of the tested particles; S/V, mean surfacial area per cm? the tested particles
2.3 WA HR

i H &MY D/max-3C B 3) X § 8117 5510 (CuKa, 35%V, 30kA) #1135 E Nexus870 {8 57
20 S S E ASCI a I S S A AL S R oy T S JL9200 B G RL E A R iR
R BIRLIE 2345 . B TCA 51/ DEC 9108 {X B #17T A ZE ) 1200°C B HE (TGA) MEH
(DSC) 43 #7, hihaE 3£ 10°C/min, 2 HOB R Al Oy, B 43 K H K # 20me.

é DSC 3 SRF0TR
fé 3.1 TGA-DSC 4}M4F
g 482.87C 84247 HAE 1TdUEFE, 50~120°C 2 jd
DSC £k LB T & B b &4 i g,
oA PR, TGA Hi£R b8 T 1455 i i & 43
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Fig. 1 TGA-DSC curves for starting materials
of CaCO3 and DCPD mixture

8 CaHPO4-2H,O 7E 1E B Bk BS 5 0 4t
L2 (£7 110~120°C) B RAEREBK.

400~530°C Z [d]#y DSC & L M T B %
R, X TGA M4k bb 8L T A0 By
REBLTE. FEBEHEE XRD 447 (B

2), THZBETEET CaHPO, KAEBKRI, £MT LER CarP.0,. NEA 1 EFALE
i, 700~870°C Z T[]y DSC & LA T HE A BEHEHMMIE, SR TGA fhgk kb i
BT £ 10.55wt% B REHREL. SEHE 2 TR, ZTIBRFUELET CaCOs W4 . 4 M
Ca1o(PO4)6(OH)2, B R AT JTLE M CagP207 [7 S-CaP207 B BISEAE.  870~1200°C 2 ]
TGA & A ER T4, B DSC AR EABY, X RF) HAP YRk kot 2 0. 45
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Fig. 3 FTIR spectra of CaHPO4-2H,O and

CaCO3 mixed powders at room temperature
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Fig. 2 XRD patterns of CaHPO4-2H,O and

CaCO3 mixed powders at room temperature
cooled from different reaction temperatures

P: PO3™; C: CO2™; F: Free-OH; §: $-CagP207; w
amorphous CagP207; S: OH streching band of HAP;
L: OH librational band of HAP

cooled from different reaction temperatures
%: TTCP; : HAP; ¢: OHAP; V: CaO; g:
3-CayP207; w: amorphous CagP207; O: CaCOj3

3.2 XRD 5 FTIR 4#f
B2, 34 5% CaHPO4-2H,0 il CaCO; BEMEKAERR KN IR EHRLEFH XRD |

FTIR B FEYEH, BMERNBRENAR RAMEHELFARAIHTLZEZ L.
500°C fn# g, fifhted BB T BB AY CaCO; W fl CaPyO7 M, XAV FTIR i EHE T
COZ~ R (1428 . 876 il 714cm™' %) Ml Cay,P,07 H PoO7 #RBNME (1035, 1078
1138 . 938 , 566cm~' &), i BA BRI K &t CaCO; MR K 4 4r#2, M CaHPO, B 2% 1L
F 4 B E M CagPy0y. 700°C fN#/E, CagP20; A, B-CaP207, CaCO; T ST IE SR T
R, XtR7 FTIR il b COZ~ M\ B WS, 3 HH I TIHEWH HAP fi7 14 f OH~ (3569
f 63lcm~1) M, HHEETSF HLOMWRSET, K¥H CaCOsz § CarP07r KM AT
HAP(LR 5). fii F 3642cm =" fyR M R i# 8 OH- 5&, TJRER MBI LB+ CaCO;s
5, CaO R M 25 S B HaO 4 WU B Ca(OH)Y. 850°C /G, B-CapP,07 & CaCOs A
g, RN HAP 5 CaO M. WJE, 7E 850~1160°C 2 /H], MEEBENFE, MEHAR
HARAEL, HAP WERUEERER XSMEMRSIHE . 1200°C mW#HJE,
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HAP 5 CaO Wi ST RAWS, HIARNYTREHEAT F—ITREMREFHE. 1300°C
s, X HRmEi LR EI T %A TTCP 1§, HAP & 4% 28 45 /ME 1518 1% B,
Ca0 AR, AHME, FTIR % HAP gy Fi#h OH- M=K (3569 A 631cm1) B
EAME. XTT U HAP RE TR KL BREY, R TEREBRSHERKA
(Ca10(PO4)s(OH)2-2:0:0z, OHAP)(R 6), z=0~1, O KR EZL; MEH B % W47 10,
Ca0(P04)s0(z=1, OAP) R AR, & 54BN BEM =45 (Cas(POy)s, TCP) f1 CaO(RR 7),
T CaO AMTEMAZAHT, HERBHRAER, TCP XRME CaO KM, 4/ TTCP(I
A8). #—EARERE, ARNTIRIERMHHER, 1400°C UL, =% —i TTCP.

3CayP307+4CaC03+H,0-Cazo(PO4)s(OH),+4CO0, (5)
Ca10(PO4)e(OH)s —Cayo(PO4)s0+H, 0 (6)
Cao(P04)s0—3Ca3 (PO4)-+Cal ()
Ca3(POy4)2+Ca0—Cay (PO,)20 (8)

3.3 HFFES5 CaO-P,05-H,0 HHE

DCPD 1 CaCO3; R & ¥ K (Ca/P=2.0) L& W TTCP H LA BRE—MUES
FOMR, WREESHAERTAREME. AR 1) FE8ET 66710 Pa KESKETHE
BFEHEE (E4). REREN - OB FRBRLESE (GRHPERT. RN RS, 58
R R B RN B0 =R LK ETJEMETFTRER:

nKT 0.082nT
Pi,0 = =37 X 760 = = x 760 = 4.869nT (9

i Pa.
BREPBAHAERRNZET, ABRREYHETHET n 5 0.25mol, X (9) BHTF
#:

Py,0 =1.217T (10)

B8, BHEERE 1000°C L LW HAFRE, Puo >1.01x10°Pa, i LFk LR H
HEARE, BREBOKESINE, URFPASIENTE THTPANKESEESRT
1.01x10°Pa. #R {7 3CHR [11] FBEEREAT (Ca/P=167) § Pu,o » BEMER (IE 5), 7 51
4. SHFLRWRBEREMIASER L.

B ERAHTAIH, 7E 1200~1300°C 6], HAP B 444 i OHAP, K N =¥y A4 i,
2y OHAP fil CeO, A& R & HAP A8. B, 3C#t [12] $323 HAP 7 1300°C HES B Y
Ca3(PO4)2 &5 CaO MMM AMEH.  1300°C G, KR =% OHAP , CaO R/ HE
TTCP, HHBREWN F =, TTCP BMZHIBE. X 5H 4 & 1300~1360°C X i i &t ;
TTCP RfF. {H&4 8 5 7 H, 7€ 1300°C b, {NEBRBKESE Po,o FA4 S EH TTCP
8 (BRI 5 7h C4P), B UL, BT\ SR 7= 4y i 28 A S 1 HE SEBR AP B N 84 Payo A TF 1.33%104Pa.
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Phase Transition of Synthesizing Tetracalcium Fhosphate

in a Solid-state Reaction

GUO Da-Gang, XU Ke-Wei, HAN Yong

(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049,
China)

Abstract: The phase transition course of synthesizing tetracalcium phosphate in a solid-state
reaction was investigated by TGA-DSC, XRD and FTIR. The results show that the phase trans-
formations occurring over 1200°C are consistence with the high temperature phase diagram of
Ca0-P205-H;0. In view of lack of the low temperature phase diagram, the phase transitions be-
low 1200°C can offer significant data to draw it; understanding the whole course of phase evolution
contributes to optimum the synthesizing process to get pure TTCP, the most important biomaterial

in the field of calcium phosphate cement.
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