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08.1-8 THE POLYMORPHISM PHASE TRANSITION OF LilDg
CRYSTAL AND :Ht RELATIVE STABILITY DF , & AND % PHASE,

By Liang Jinghul and Rao Guanghui, Institute of Physics,
Academia Sinice, Bei jing, China.

L1105
There exist B phase structures

exhibits very complex polymorphism phase transition.

in various temperature raonges

(Liang Jingkui. Zhong Yuming, Acts Physice Sinica,. 1884, 33,
69, Liong Jingkui, Zhong Yuming, J. Structurcl: Chemistry,
1883, 2, 81, £-Li105
coexist for o lang time without changing into each other.
and A-Lil0;

solution under different conditions.

At room temperoture the o, § and con
The
o
The 'i‘phuse, however, can

not be obtoined directly from & or g phases. It con only

be obtoind through melting ond wmiddle transition phoss
by special heot trestment technology. «-Lil0; with its space
group P83 is a.non-ferroelectric polor crystsl having excel-

lent non-linear opticol ond piezoelectric properties.

% phoses belong to the tetragonal

8 ond
and orthorhombic systems,
The specific heats €, of o, 8 and £-L110; in
the temperature ronges of -100~400°C

respectively.
and the latent heat of
measured by the M- ond L-type SH-3000
odicbic sconning calorimster,

phose tronsition are

ond fitted in terms of the Sth

order polynomiol by least-sguore method:
EP=0T5+ET‘+CT3+dT2+eT+F.

The coefficients of EP

are shown in Table I.

and lotent heats for various phose

ond Gibbs free snar-
gies of o, 8 ond % phases have been derived.

The entropies, enthalpias
From the change
of free energy curves vs shown thot «
phose is stoble below 200°C, while g phase is stable cbove
300°C. the £ phose is stoble in the range of ZUD-3UD°E This
result agrees with the phose relation of &, g, ond £

ofter ¢

temparotures, it is

£, phoses

long time heat treootment ot constont temparature.

The phase tronsition mechonism of Lill;, the thermodynomic

factor ond the existence of complex polymorphism are dis-
cussed from the thermodynomic and structural viewpoints.
Table !
phase ot 4 B
Temp, ()] -100-306 | 306-400 | -100-310 ] 310-400 | -100-400
a(107'%) | -5.32993 | ~1.8765] | -38.0230 | -4.72794 | 0.097504
b(107'H) | 5.83500 | 0.839213 | 52.9128 | 2.39111 |-0. 118268
c(107%) | -4.01201 | 1.68700 |-277.352 | 6.50558 | O.253882
d(107%) | -1.14090 | 0.618534 | 6.80859 | 1.26435 |-0.105184
2 (1079 4,97045 1-3.05538 |-6.81319 |-7.95366 | 1.44737
F01071) | -1.21988 | 2.69969 5.87136 | 3.21468 | 1.892522
T, (0 248 306 310
HU/g | +114 -4, 84 -4, 74

®==y) | (F=8) | B=p)

con be grown independently from the sgueous .

MES AND STRUCTURE
05.1-9 STUBIES ON PHASE TRANSITION OF LiCd80;. By Zhou
Zicong,  Huong Bingzhen, Liong Jingkui, Lin Wei, Yin Xiande.

Fujion Institute of Reseorch on the Structure of Matter, Aco-
demia Sinice, Fuzhou, China.

LiB0,-Cd0 has been studied by means
of thermal analysis ond X-ray diffroction. Only one new com-
pound LiCdB03 has been formed in the system, which forms by
peritectic reaction ot BB7:3 *C. There exist two polymorphic
forms in LiCdBD3, i.e. high temperature phese g ond low tem-
peroture phaseel, ond inversion temperoture is §90:10°C. Be-
cause of the hysteresis of phose tronsition, when the X-ray
powder diffroction wos carried out by using “Guinier Lenne
high temperoture caomers with heating rate 0.7 °C/min, the
phose tronsition process of A-LiCdB; wos found to be
EMB*“ o 220 B, but na phase transition of o-LiCdB0; was ob-
served, For the same reoson, no heot effect of phose
tion was observed by OTA anolysis with heating rote
for both pelymorphic forms.

By guenching the somples ofter isothermcl heat treatment at
1300°C for ten minutes, the amorphous somples were obteined.
The high tempergture diffroction anolysis shows thot the
crystallizotion Eroce:.s of  omorphous  is:

amorphous stote ﬂga—ﬂédﬁ—&(& ond no phase transition
hysteresis was observed. This result agrees with thot of
axperiment by DTA. The kinetic process of both the crystalli-
zotion of amorphous and phose transition from (3 phose intod
phose hove been studied by DSC method.

A powder SHG test shows thot the SHG effect in o{-LiCdBD; is
obout three times gs Jorge os thot of ADP(NHH,POL), but
f-LiCdB03 has no SHG effact.

The indexing of X-roy powder diffroc*ion pattern
md}cutes thot o-LiCdB0; is just some aos LiCdB03-1] (Coxomosa
E 8 et ol, Dowr AN CCCP., 1978, 246, 1126). It belongs to
the hexagona] system with the unit cell dimension: o=b=8. 3074,
c=3. 262}, =3, the space group is PE. But B-LiCdBOy is dif-
ferent from LiCdBO3-1(Cokomoso E. B. et al, Kpucromrorpasus ,
1980, 23, 1185). P-LiCdB0; belongs to monoclinic system, ond
only the reflections hkl with h+k=2n are observed while the
reflections hB} with odd )} ore obsent. The unit cell parame-
ters of LiZnB03, LiMnBO;( EnHJmpeBa G. €. et aol, AH CCCP.
KprcTannorpodds, 23, 487) and B-LiCdBO; ore listed in Toble !
The comporisen of the unit cell porometers ond the indexing
results of these three compounds suggest that they ore iso-
structural compounds with the space group C2/c. i
Because the phase diagrom of pseudo-binary system LiCdB0,-Cd0

The pseude~binary system

tronsi-

10°C/min

(ypoe H. T. et ol, Mypson Heoprownseckew Xumud , 1983, 30,
1523) is inconsistent with present work, we chose four sam-
ples with composition 15, 25, 45, 50 molZ Cd0 ond treated

them occording to their experimental conditions, but can not
repeat their results. Furthermore,
dark red color (d0 wos seporcted out for the somples with the
composition more than 43 wolZ [d0 when temperoture wos higher
than B67°C, that shows thaot Cd0 ond liguid coexist in the
system when the temperature is above 887 L, i. e. LiCdBO; is
formed by peritectic reaction. The cause of the inconsistency
hos been discussed.

Table 1. The unit cell porometers of LiRB0,, R=Ld #, Zn

Compound  Space froup a(k) btk cth B 2
LiZn80; £2/¢c 5.094 B.806 10.374 9108 8
LiMnBO; f2/¢ 5.188 8,852 10,387 9175 8
LiCdB03 fe/c 5.253  9.072 10.875 92,97 8

we have found that the -



