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Abstract: CaZry(POy4)s (CZP) ceramics were prepared by sintering the CaZry(POg4)s powders,
synthesized by co-precipitation method, at 1200°C ~ 1400°C with the addition of MgO. The effect of
MgO addition on the phase composition, microstructure, mechanical properties and thermal
expansion coefficient of the CZP ceramics were studied. The results indicated that proper addition of
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MgO can promoted the sintering of CZP and the mechanical properties of the prepared ceramics were
improved obviously. MgO addition could lead to the formation of a second phase Mg;(PO,),, owing
to which the thermal expansion coefficient of CZP ceramics was close to zero. The CZP ceramics
added with 0.30 wt% MgO showed the best properties: the relative density was 96.5%, the thermal
expansion coefficient was —1.02x107%°C and the flexural strength reached 44.2 MPa.

Keywords: CaZr,(PO,)s ceramics; MgO additive; Co-precipitation method; Thermal expansion
coefficient

NZP EEREEM MR T — R F S5 B R S AR, HBHA N NaZny(PO,); (faiFk NzP) [,
HA ) Na™ B DAEVE 2 AR B T B, M — R AUAR R S5 R AT A 404 . NZP i
b P e LA R AR R M R S (T R o ME RS 7, ZERRARTARAA . VR R BINLER AR 2 TR
R EEEVE 2 AR A KA S A RS

CaZry(POy)s (IFR CZP) J& T NZP IR shF @ arkl, kg & i PO, DU A5 ZrOg J\TH
M TR MR = 4EM %%, Ca®™ S0 T4 Zr0s NI R SE 2, J& TN T f &, 230
BN R3c UL Czp W R A R I A A R G ok b o B A T E 8T ATTF 40, Limaye
2 N\DIREE 7 CZP AR EE R, R IL CZP 1 a il EAREIK RECNIEE, T ¢ fh bRk
REONTE, HAEPIK REAN —2.1x 10°°°C, & —FMAEkI R . {2 CZP W& kst Xk, e
FEMCH ek ge 2, @ R T H RN

HRT, WA RSt B, CZP s LUbest g™, Aol e il % CZP ik, If
PL MgO Akesb B, £ 1200°C ~ 1400°C 454 T CaZry(POs)e M &, WHFT T MgO bedh B xt
CZP M@ IMIAHAL R SBAREE R 12 PE REAN B K 2R B i

1% %

KLU R £ CaZry(PO4)e M BM A 34 1B CaZry(PO4)e AL 11 EEFR B CaCO53. ZrOCl,-8H,0
HMI(NH,),HPO,. 5Kt CaCO; ¥ fift T ZrOCL-8H,0 ZKIEW o # FIRIEBHZ TR N E] (NH,),HPO, 7K
W, FRE R R INEK, PR pH (ETE 8.5 £h . RNAERMTTRME /B TG, 1F
900°C #t)e 4 h 152 CZP ¥ ik . ¥4 CZP ¥k 5 MgO 4% B i I LL AT AR 2 IR G R B, 2201
B, BRI S wt% [ PVA KIEWIEATERL, S35 T A /0 13 2] @10 mm x 1.5 mm [ F 1
A1 70 mm x 7 mm x 7 mm BRI,

B IRAR S IR BT BESE IR B (1200°C ~ 1400°C) FRe4h 4 h, #i4H CZP P&,

FH AT KA AV 5 i 46 1Y) CZP B B il E AR B FE s R D8 Advance ! X S 2AT 5 {3
17 XRD 731 (26 1 10° ~ 80°, Cu—Ko $4a551); K Quanta 250 H 474 FL AR W 52 b B A IR AOUL T
Fi; K WDW-100A J7REAEHAIALI AR PTE 58 A2 R A DIL402PC B H KA g
Ik Z¥ AR A =R ~ 1000°C, FHEHE Ry 5°C/min).

2 KB ERE M

2.1 X EEFRE L RE DT

E 1~ T MgO ISINEXS CZP B AR X2 B s m il . WEHR AT PLE 1, 24 MgO RIS &
ZETHINE] 0.30 wt% B, CZP P& s FE Rr a1 K . MgO 1E ABess Bhisal LA Rt $ = CZP P&



- 356 - E OB % MgO B4 B3 CaZry(POy)s M & 71 5 MR 88 BB Bk R B B9 B 40 %

frikedivERE. 0 MgO HIZRIEEA 030 wi% s

% 0.60 wt% B, CZP Vil 2 (50 P BRI - M4
N RSB FT LAt AR 58 2 52 0 3 3 T B o8} s
B, 1E 1200°C ~ 1300°C ZIait, Bidikesim % A
Reltftin, Czp WEME IR, biAEe  E
CERIEMS ST, BRI R T, bk 3 o]
BELE IR 1300°C. L]
1
92F
2.2 XRD 4tk
] 2 4 1300°C kgt . AR MgO VRinE 050 01 02 03 04 05 06

MgO content / wt%

CZP P& XRD K3, K15 2] XRD Kl \ : o
B 1 MgO 7 fin & %t CZP [ & A8 % 55 & 89 &7

CaZry(PO4)s FREMIRATAS R (PDF#33-0321) Figure 1 Relative density of CZP ceramics added
HEAT X4 IR A H4, 2 32 A MR A B0 A T with MgO

EHRUE CaZry(POy)s FTHS B SR THI SEAR —5. A
RIS EAIE AT LLE Y, MgO Mdine sy & —
A Mgs(POL), HIZE R, HEEFE MgO AINEI I, Mgs(PO,), AT 5T WOk B & .

a r a 0.6 wt% MgO
-ak

0.45 wt% MgO

II I | I I 0.3 wt% MgO
a bk A s P

|| L} . 0.15wi% MgO

I U | . Owt% Mgo

H | l l CaZra(PO4)s (PDF#33-0321)

10 20 30 40 50 60 70 80
201/°

A 2 1450°C % 4 89+ El MgO A fm& CZP 4% XRD E# [ A: CaZry(PO,)s; m: Mgs(PO,)]
Figure 2 XRD patterns of CZP ceramics added with MgO sintered at 1300°C [ A : CaZry(POy); m: Mgs(POy),]
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Figure 3 SEM images and EDS analysis of CZP ceramics added with MgO sintered at 1300°C
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