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Mg (10,), * LilO; 0 RRPEZR Bl = i, & L0, /0T 50mol % & Mg(10,), i),
HATH RO S A P6, ZSIAIBERARILIN, R 1> 4, & IATHRRIREL.  ifixd
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INFHERPEEFFBEIRIE £ + o, HEXMBERT, o E810 58T 8 AR
F Mg(10;), & LilO,, 2l 90mol % LilO, 44, 4=5.436 A , ¢=5.194 A s B Mg,Li,(10,),
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MR E%, *Mﬁﬁ1%)§5$miﬂﬂ“7\i’a’jﬂilc{ﬁ. R AR SIS o Br4l
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AL 3Mg(10,), + 7LIIO, IAFE N B, BATEEH T ILIE, MIBREW -y BHEK
AW AT AR, JRAPEER a = b =54756 A, ¢ =5.1688A, y = 120°22", H[ L8
3Mg(10,), - 71O, M TBHTET LRI AL, FT5T A8 0 /N T 45° M E MBI 5E deae R
FERAR A dows BUELBEILER 2. 3R 2 Y dons RREFT S (SG-9R AL FN Guinier-de
Wolff Ba AL IAFENLIN NaCl FERFREIERFIRY. MK 2 FTLUEH: mHEECY (000) 1
BT, RS E) | = 2n BRI, REEX NI, HRETTHERES o-LilO, B
P, s I!ﬂﬁifhﬁ P112y (4 T8 T 5 ML TR P6; ZRIEEMEIELES, XS FRihi Z
Fla), FLEEMRNE 3Mg(I0,), - 7TLiIO, WIEELA 4.64g/cm’,  HRIRILAPER R, K14
FANEREH 2Mg, ,Li 510;,
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%2 3Mg(I0,), - TLiIO, FEAHKN 4 ERIFTEHRE 1 WRRESTEAENILE
/‘kl dcllc dobs Ical: Inbl hkl dculc dobl Icalc Iobi
10 4.751 4.4 301 1.5064} 0.0 } _
100 4.751 4.725 7.3 21 031 1.5064 0.3
010 4.751 11.0 322 1.4738} 0.1 } _
111 3.498 42.5 232 1.4738 0.2
7 . 31 1.4714 1.1
101 3.487 3.496 | 38.3 100 312 } L4716 } a3
011 3.487 33.7 132 1.4714 1.2
2 . 9. 212 1.4675 0.3
2100|2738 0 ) o 4} 19.3 } 1.4675 } 1.3
120 2.738 9.0 122 1.4675 1.4
110 2.723 2.724 9.2 9.0 213 1.4582} B 0.2 } _
002 2.5845 | 2.5843 8.9 8.4 123 1.4582 0.0
211 2.4193 0.6 113 1.4559 — 0.2 -
: } 2.4194 } 2.3 )
121 2.4193 2.2 223 1.3947 2.2
111 2.4089 — 0.5 - 203 1.39204 | 1.3947 2.8 8
220 2.3754 | 2.3751 4.0 4.9 023 1.3920 3.2
. 240 1.3689 1.3
200 2 3622} 2.3630 2 4} 4.1 ‘ 3 } 1.3690 } 2.8
020 2.3622 1.0 320 1.3689 1.5
112 2.2701 1.9 220 1.3613 | 1.3614 1.5 1.7
012 2.2673} 2.2703 4.1] 9.1 332 1.3503 | 1.3501 2.2 1.8
. 202 .34 2.4
102 2.2673 2.9 1.3 48} | 3449 } 51
221 2.1583 | 2.1585 4.8 9.0 032 1.3448 2.2
201 2.1484 6.5 241 1.3233 0.3
} 2.1483 } 8.3 ) } - } -
021 2.1484 8.0 i 1.3233 0.1
212 1.8793 8.9 430 1.3171 0.7
122 1.8793% | 1.8795 8.7 25 340 1.3171} 0.2 }
112 1.8744 8.8 221 1.3164 — 0.1 -
320 1.7942 0.3 140 1.3125 0.03
730 1.7942} 0.01} 310 1.3125} 0.01}
310 1.7899 0.3 130 1.3086 0.0
- } 1.7946 } 2.6 } - } -
130 1.7899 1.8 310 1.308% 0.4
210 1.7828 0.6 004 1.2922 —~ 0.8 -
} 1.7828 } 1.5
120 1.7828 0.5 341 1.2763 1.2 }
222 1.7489 | 1.7485 1.9 4 331 1.2763} 1.2
- 1.2750 5.6
022 1.7436 0.3 141 1.2722 2.4 }
202 1.7436} 0.9} 11 1.2722} 1.5
321 1.6950 5.1 131 1.2686 1.7
- 6o } 1.2686 } 4
2 6950( | 1 ¢o49 4.7 14 311 1.2686 1.6
311 1.6913 3.2 T14 1.2468 - 0.2 —
131 1.6913 2.6 104 1.2464 0.3 }
211 1.6854 4.6 014 1.2464} - 0.5 -
} 1.6854 } 9.7 -
121 1.6854 2.7 733 Lo | 1.7 } so
113 1.6197 3.0 323 1.2427} ) 1.3 )
103 1.6186% | 1.6187 2.7 8.8 133 1.2413 0.6 }
013 1.6186 2.3 313 1.2413} - 1.1 -
330 1.5836 | 1.5836 2.4 3 123 1.2389 0.9 }
300 1.5748 2.6 213 . } - . -
aa) | 15797 } 4 2 1.2389 1.2
030 1.5748 2.3 242 1.2097y | 1.4 }
331 1.5141 — 0.3 — 322 1.2097} ’ 1.6 2.0
222 1.2044 | 1.2041 1.6 1.7
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Poaf, BRI B A S 0 4 e B R0 R R,
Ph (hk0) BEZIARAIFT ST SR, AT i R 5N BNATHE E T 4,
105 MR ED, HEARKS o LiIo, AFRAN#EMASEEK. Ad At s i
BIEE. %2R B Lo BRATHETSECHZRERT (B =14Y &
IEfY,
a(Mg**, Lit,  y(Mg*t, Lit,  z(Mg**, Lit, (5] Mg(10,), ")
Zhr) =0, ZEAL) =0, ZE{L) = 0.98;
#(1) =0.333, (1) =0.650, =(I) =0;
x(0) = 0.10, $(0) =0.33, =z(0) =0.16;
x,(0) = 0.66, y,(0) =0.74, 2,(0) = 0.16;
r(0) =0.25, y,(0) =0.89, =2,(0)=0.16,
HATH A 45° BEANRER T

R = 2 leuc=losl g4

2 cqc

22 3Mg(I0)), - 7LiIO, (IR KAEHITE = J7 P BRI

3Mg(10y), - 7LIIO, Bk 45 F
2315 Mg(I0,), F a-Lilo, 4348 1,
HEREER 107 ¥y HH BT 0017
(#0.085 &) , 35 AT ok 72 35 1 4 A Y 45
HIRA,

AWAMBRBERALA N
50% , 3Mg(10;), » 7LilO, 4§ 53%, R
TR EAEY LN ER BN
Mg (10,),-LilO, E# ik 7 2(a) % 2 L
BXAEAZEAL RITNG: Bk
S KT SRR NR IR EERS 2 a0, LA, St R
H. WA Me(0),-Lil0y IS |y v iv sy e ads, Zo0.48 5 0,981
R R, BRI, B8 msma o, mwamm 2 =0, 2@ 2= L,
Mg**, Lit RN, WRTHR  manon, swmms 2 = 0.6, M8 2 =0.16
X—FRARRES S RA RN,

£ LR, Mg(10),-LilO, — 7GR BRI, G SS MM AR, 23 VB BE IR 3 T
AR, UL R IR B AR T B ARELUER R AR, FTRIAY: Mg(10,), Lo,
CRAR-MFNOESERAKAR. NTEBAS, W Cu-Au ZTARM, Eikks
IREBA R B BRI 3 4L, R B T IR TR LT 3 R 2Bk R 2L, i Mg(10,), - LilO,
CRAEBKIE AR X—RARRRRNSK, FEERRKRNERZEN, 8T
ZRBARRIS, T RRREGRE, HRENTHSHEORENRAR, o TH
Mg(10,), HIE K, BT 23008 %, BRI = S WS, Rk R BISIR PR e T
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Ak, WTE LIO, BEiAk, WHTRAFE, BREKT, 51 105 N hEEE),
BRI -y P RERE, RENZAFOE S, EEA Mg(0:), Lo, R4iH
B F O 48 IR R 450

. BN REE RS RABKA K

Mg(10,),+ LilO; VA AR BEER A B SZ B Guinier-de Wolff HLfa 54 3% 4
RMEARL, CuK, $E5, NaClLERFRIUER. BIEFHENRE, 2RERERIESR, §7
S ARSI E BERREE , E— IGO0 T, 11 RIK 0.02°, BIEERTS /A 6 = 20° K, &iEHE
BE M EAOFER R 2 Ad/d th A8 0.1%,

AR I (hR0) BOFTH 4R, 3T P6, IR, SosRIB AR o, RN
P112,, WURFAEEEZIZE, 0 (100) BERY (100), (T10); (110) BEZY 2y (110), (210);
(200) BEZ424 (200), (220)5 (300) BEZL (300), (330) %, KB« 5r ., ARELHK

By kb, DRI, RIDIPGER « = \/sz /35, BIREREO o,
B hs kK, 1 NIRT SRR B SR P SR oy o 5 7. SRERIEEN, LUK

BEENAETR 0, ¢ v. B 37 430°C BHERER AT = RSB B BB RO
. BPEEE e BB Vegard HER, o fARE Vegard HE,

550+ 2
549k 1
©
< 5485
® 547l
‘ 30
120°30 5
y 20

< 520
A
= 546
4
.44 . N .
' ] - ' 510 ) ' ! 2l
20 40 60 80 100 200 300 400
Mg(103), molZLilO; LilOs ' G
B3 Mg(O;),  LiO: TinAk MM H RS2k B4 MMEREBERENEL
o NEREZRIEAN; 0 H430°C BHAE 1.25 MgLi(10;),; 2.2 4Mg(10;), - LilOy

(60—90mol%Lil0s AFED H1k) 3.8 Mg(10s),
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i Guinier-Lénne SR EE H0RBAN, WET 4Meg(O0;), » LiO,, MgLi(I0,),
AR 3Mg(10,), « 7LiI0, s FEHHEERAER AL, WAL Al f5H, 5N NaCl fE
PR, NaCl 5 Al fRE Ik RBIR G R [11], RIESMATHE., B4 @84 P6; 1y
4Mg(10,), - LilO, FI MgLi(10s), siF i BBHIRZAUZE(L, Bl 4 iR T Mg(10,), W
BARPABEL LR, 3R 3 2N REIKA S

#3 Mg(105),, Mg(I0;), - LilO;, MgLi(10,), HIMAME R

itz ik R 3¢ Mg(10;), 4Mg(105), » LilO; MgLi(10,),

100°G 4 4 4
200°C 7 8 6

10-4/°C
2 (107/°0) 300°G 10 10 7
350°G 12 12 7
100°C 37 36 37
(10 200°G 44 48 50
«(107/°0) 300°G 50 57 59
350°G 54 61 65

MEL 3 5] L, i IR RE 5 208 AR R R IR TR A0 A B B BUR AARRI , B R 10 A1
FET AL ¢ bR AL T @ e B/, MBS 4 03K 3 BT AL W T 221884 P6; 19[E
WAk, W = RS RE R R o LT © TR REIRREL o KO TARRE RO,
HOZE R R h A AE B R RRR BRI 23 0, RURE R BRI S R AL B R R— — 80, X A by s
frad B R BUO AR, ERAR AR ABEBEZER, LR — R a3 R R
S5 W SRR Z SR, 1A

N FIHERET 07 RERARRER AR Jsss
FI3IER. 7RI, 105 HEMAs /N, U = i T

B L OB REB R AR ¢ (OTNA, @ 955 o s

A, EEFHEN T AR cREREER D) / P L
TRk, — A, 5 — 7T T 105 R ~ E
s/l , AR e k. T 2

EEERR o, WM RREEYN,. BRpe T 7
AR REUN. SRAKAEERE TE

WA 107 IRIGELM, KR OABRT A | , |

L EER R RS 2R AR B IR S B R ) . 12030
B2 RN, /—\O e

K 5 & EA PL12, 2= [AIFENY 3Mg(IOy), -
7LIIO; AR EFET L a(8), ¢, v HEIREENS
LA, a 5 c IR EMLEAR BREH,
a, =42 X 107¢/°C, a, =59 X 107%/°C, 44
R SRR AR EE v AT AR I I IR BT T 3

\—o— - 120°00°

!
100

B 5 3Mg(10,), - 7LIO; SFH R ERIEMA

® JyHBEEE a;

O B e
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W, WETHE, £7e 300°c LT RAMENBIENE, 76 MgLi(10,), R th U5 5]
(hk0) FisHR ¥ RHIT MR A TN, MER/ MWK, XEZET 105 RBEH
2 X% X M
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A NEW TYPE OF CONTINUOUS SOLID SOLUTIONS ——THE
VARIATION OF CRYSTAL STRUCTURE TYPES OF
Mg.2Li,_. 10, WITH COMPOSITION

LiaNng JING-KUI Zraneg YU-LING Liv Howg-BIN

(Institute of Physics, Academia Sinica)

ABSTRACT

The variation of crystal structure types of Mg..Li;-.I0s with composition and
temperature has been investigated by the methods of DTA and X-ray powder diffrac-
tion both at high and room temperatures. A new type of continuous solid solutions
has been found in the entire region of the binary system Mg (I0,),LilO;.

For the solid solutions rich in LiIOs, the crystal lattice is distorted in the z-y
plane with the increasing concentration of Mg(I10;),, While the space group changes
from P6; to P112,. At the composition 3Mg(I10:).-TLiIO;, the lattice distortion reaches
a maximum, y=120°22’. With further increasing of the concentration of Mg(I1Qs):,
the lattice distortion is reduced, and at the composition Mg(I0;),-LilO; the space
group turns back again to P6..

For the solid solution riech in Mg(10s)., the lattice is distorted along the z axis,
and has been found to be made of unit cells of heterogeneous parameters ¢ (the effect
is most prominent at the composition about 20—30 mol% LiIO;). But with increasing
temperature, the crystal lattice gradually changes back to unit cells with a uniform
parameter,

It seems probable that the lattice distortions in the solid solutions are caused by
vaecancies. The heterogeneous distribution of vacancies results in inhomogeneous para-
meters ¢, and it is also due to the presence of vacancies that alters the crystal fields
around the anion group, causing the displacement and rotation of 10;~ with the re-
sult that the lattice is distorted along z-y plane.



