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Giant Particle Size Effect on Phase Transitions in Dielectric Crystals
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Giant particle size effect was found in several dielectric crystals. In the case of III-IV phase transition of
CsZnPO, (CZP), it was not observed for single crystals smaller than 0.1 mm, while the larger crystals than
0.25 mm showed the structural phase transition at 220 K. The thermodynamic studies were made by high-
percision adiabatic calorimetry, by high-energy synchrotron-radiation X-ray diffractometry at SPring-8, and
by polarization microscope. The anomaly due to the phase transition could be seen in the the heat capacity
curve, and the structural change was detected in the diffracton data. The mechanism of the phase transition

was discussed.
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LT, FF 28BN D LABaTiO) DMK FRIRN BT S5 ND. ZO(LAWITREBEMEE L TE
BERSHEONTERZIENS, BHNRBHIIENMTONTETNS, SETIETHETH LA, 399 KT
RFEEMEBERL, TNV KEBMTRESSOBFEHERD. Z0EEDHEBEROMEIKIET
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ICRBDEBICED2HDEEZRIIBREBRNEEZISNTVS. S S5ICZ DM ISR 2 5
THIE, TORMBERNRRICKREKET DI ERELRINTVNS. —F. HEOE KK
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mmDY 1 ATEISSDTH Y, RBOFIAIFRALRINF—OEAETIRFHTERN., 0
72, AWZETIE Z OIS 2 202 BN S S MNCT B 2 &2 HME L.
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CsZnPO41d, —fxAM'M*'PO, (M'=Cs, Rb, K; M*'=Zn, Co, Mg) TEIN2 ) VLA DHRTES
EELTEHEINSHION, TOHIES I UOHEBHSICEEN =N TX7-. ZNETIT CsZnPO, IZ
DNTIE Table 11IRT K D 7RE KB MG SN, FIEM EOREFEBICOWTIE, HiERZ2HN
TG TN TWS[S].  (Table 1 {EAMEFT) HEiR [MIZEBSHTHY, T=583 KIZB
WTRFBHO DAA~HEZERZ L, &) ﬂgé?ﬁétT=ﬁ3K IZBWTHEREMEA O I HER T 5.
M-IV QAR IEFITR > THRESNZ DD TH B[6]. CsZnPO, BkERE 2 T 5w 7 Z1EITE DS
UTERIZHW . @i DF R AR Cs,COs, P,0s, Zn0 & RS54 Ry 7 AP cHE, BALAE @O
VY ARH 1050 CTT 24 FEHEMEL, 2D 880 CET 1 Khour THRHILES, 7997 ATHS
CssP,0s Z/KTHEM LTz, ZNTNOARTESNZHABNIME X GEEIEIC IZ&L D CsZnPO, BART
bBHIELEEWRLI. BONEHRESD VWD LEETORBIIONWTH 2 A RMEDERES
Fig. 1R . (Fig. 1AM ST 0.1 mm DY A ZE D AZWKTTIE 215 K ABEICI-IVAE
FOMEBIC R 2 BRENBIMEINDDITH L, TNED/NS VR T TIIHERSENTh N &
MWHON5.
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Y OTIMRENS.  (Fig 24F A7) & SICEIBMIAEBEEL T E TRAH - & 2R éhé_
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BITRHTDOI I EIIBH ST, clll e AEpALERMEZ O EFMBETHFELEL SIS T
W3, §7205, BARAEHISEMZAHEKIEE TBAHIL TVWEDTHS.
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ENBTENBTENS. Fig ITRTEIICHBZ EZEFTHAL = & > THEER] TR B EME
DRESNETBEGENAM I N, (Fig 3FAMEFT) 0T &3 5EANE5EOBEREZ S L
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fiti i 2 MR E DL R I BRI 5 2 & &Dﬁmﬂbtmmmﬁbﬁmm«@ﬁ (ZHER RS N i
T 2RMBIEABH SNz, MBI D UEIRM O —EEE TR L%, 5B 5 m o
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WS T 2 2 &ICK D, ELWAE—ERARERBE THEBMEITL TS Z AU n
t ;wﬁ%mxﬁ@ﬁﬁﬁm%%%%&% —HLTW5.
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CsZnPO,ifit b DUAIZIRBMEM TH 0, UMD 2 KIS 2 RBRT D2 LI 0, WiE | A
1 OMENHEAIND. FAEMBE T THRELAEEZA, IMICRAL DEDEESE, ZRANEET
FTMATZRHREDOIEN TR ICEH L ZEDRHENMND SN, X 51Tk RINNE L T2D & RAA BENTE
Eb@<@5&%i6mt.~ﬁ,Ekﬁ%ﬁ%?ﬁ%ﬁﬁwémémNﬁ%@ilkﬁ%%f%m
BAEE/EEBENEETH S EEZ6ND. BREEMENR I DI RELEDEDDORT >+
JUBREEDME NI S P ICEET D ZENEETH 37, _@m%%wé%é%xé&ﬁ EMNE
SBLEFHELEBL B TVWBIENEZENS. £/-, RbZnPO,D IV DR E LA TIZ2 N
n, %@%Lé&nmx&%M@Lﬁﬁ%%é%é%?Mi@m@Nmtﬁufﬁét%zé&,N
MR DD BEDOMFMEZFFD Z E1272 5. CsZnPO,DIIAHH DBRBEME R A 1 > BERSE T IR IARKE
DHENHHBI L TW B R[REEN D D, ZFIDNHOERAEITH L TET > 3 v VEERE NS A N
RO TWNWBDTIEBWNEDEZ NS, 7SR I D W TIIRZEARHD AL HTED A, CsZnPO,
DIV I BT 5 <)V T 1 MR R OE KT 1 X8 RISMENESIEN 0 Tr, <
OAIEYIERRAL UHEEZERTHZEICKX VYO THIETEADTIIR NN EEZEZ TNS.
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Table 1. Phaserelation of CsZnPOy, [5.6].

200 K 533 K 583 K
Phase IV Phase III Phase II Phase I
Ferroelastic Ferroelectric Paraelectric
P2/a Pn2a Pnma
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Fig. 1. Molar heat capacity of CsZnPQy crystals. Crystals
only with d >0.25 mm show III-IV phase transition.
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Fig. 2. Lattice parameters of CsZnPOj, crystals.
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Fig. 3. Heat capacity anomaly due to III-IV phase transition
of CsZnPO, crystals. The anomaly increases with
decreasing the cooled temperature.
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Fig. 4. Heat capacity anomaly due to ITI-IV phase transition
of CsZnPO, crystals. The anomaly increases with
increasing the annealing time at each temperature.



