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Structure Analysis of Li,CdPb

Kazuo KURIYAMA, Masahito YAHAGI and Kokuya IWAMURA

A study of the crystal structure of the ternary compound Li.CdPb is report-
ed in this paper. The compound Li,CdPb was prepared in iron crucible by mix-
ing its components under argon atmosphere at 750°C, after that the heat treat-
ment was done in evacuated pyrex tube at 500°C for 10 hrs.

The obtained compound is bluish gray metallic luster and unstable in moist
air. The X-ray diffraction patterns of the compound show a face-centered cubic
structure, and the lattice constant is given 6.837=0.001A by extrapolating to
0=90°. The density is obtained 6.79 g/cn?® by method of specific gravity. From
these facts, it is concluded that the unit cell has 4 molecules. Observed intensi-
ties by X-ray diffraction are compared with the calculated ones for the thirteen
atomic arrangements given by F. Pauly et al. The result gives that the com-
pound Li,CdPb has XA-type crystal structure.

§1L #

ot

LY66LELLKY, ZIC{LAT Li.EX (E=1y, Iy, X=Wy, ¥y, Vo) O &SRS 2 B9 00
(ChEd, NaTl M Li {LAOPICH Lo lidia b 226 Lic, H.Pauly 952 kalidike i
UG, Lislolly, LizloNo, LialoVe (295 —2id YT o #8425 L, {7 1.U. Shuster &
H. Schonemann ¥ (& Li. Vo RLAMOREREZ TR -1, $ic H.U. Shuster? & Li,
ZnGe, Li,CdGe, Li;:HgGe 0 {iipgn stz Be+2Wi9eh 77y, EbioEEHK 7 k&
RABRBOWE»HZ A VF —F + » 7 2IE LENFNL 10V, 0.99eV, 0.93eV 7B ilia K
W, THHZ2DZT{LEYI YR CHD o LR BT L1,

GeE Bk NaTI(B32) M Ll SISIHHLAY cH % LiAl, Liln O L Lo REmife s 4 &
CiT > C& 2% TOREMILE Fig. 1@) RT3 T A VEFL I, HFEEhEh
AT PR TFE 2 2 Thd, 2O Wy TR T, FFE Ny CRti LEEa, 25 <
CdS % GaAs O L5 UM B MO FLIRIET5chh 5 L P END, 20k 5 T4

* RFREXATHFEZEERAE * AiELan » BRITFH sz



8 g (48.12) Structure Analysis of Li; CdPb

eNa OTI ®@Cs Ocl

Fig. 1 Lattice structures of NaTl and CsCl

Table 1 The structure of the intermetallic compounds LisIuFNy

Compound Structure(Type) Parale;ttei:ie(ﬁu) Density (gr/cm)| Eg (eV) Author
LianC
Li:CdC
Li,HgC
LisZnSi hep(NaAs-Type)| 423 507 2.61 .

: : : —a y Schénemann
ngCd.Sl cublc ( ? ) a —'6- 700 ? et al. (1971)
Li;HgSi
LisZnGe cubic a=6.142 4.03 1.10
Li:CdGe | (L2:C-Type) a=6.415 ? 0.99 1(’{9(%")"“5‘“
Li;HgGe a=6.409 ? 0.93
Li;ZnSn cubic
LiCdSn | (?) ogeuster
LigHgSn
Li;ZnPb cubic (7)) 2=6.63
Li:CdPb | cubic (XA-Type)] a=6.837 6.79 by Present
Li,HgPb
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Fig. 2 X-ray diffraction patterns
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Fig. 3 Latticc-parameter of Li;CdPb
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Table 2 The structure factors of the thirteen Li;EX-arrangements

Structure 1/16-171*
h+k+l: 2n+1 4n+2 4n

B2A 0 (Fet+fx—2fu)? (fetfx+2fu)?
B2B 0 (fE—fx)? (fe+fxt+2fu)?
B32A JE(fe+fx—2fL) 0 (fetfa+2fu)?
B32B B(fe—fx)* 0 (fetfx+2fu)
L2,A (fe—fx? (fe+fx—2fu)? (fet+fx+2fu)?
L2,B (fe—fu)? (fe—fx)? (fetfx+2f)?
L2C (fe—fu)? (fe—fo? (fetfx+2fu)?
XA (fe—fu)*+(fx—fu)? (fe—fx)? (fetfx+2fu)?
XB 25((fe—fu)? +(fe—fx)D) (fe—fu)? (fetfxt2fi?
XC B fe—fu)*+(fu—f0% (fx—fu)? (fe+fx+2fi0?
YA B fE—fL)? (fx—fu)? (fetfx+2f)?
YB B fx—fuP+Ce—fud® 0 (fe+fx+2fu)?
YC e fx—frD? (fe—fu)? (fetfat+2fu)?

Table 3 Comparison of Iexp with Ica1 for the possible structures of LisCcPb

hki loxp |B32A|B32B|(L2,A|L2,B |L2C| XA | XB | XC | YA | YB | YC
111 108 106 8.1 16 28 86 114 22 51 14 57 43
200, 5.2 0 0 111 8.6 8.6 8.6 15 45 45 0 15
2201 100 100{ 100 100 100 100 100 100 100 100 100 100
311 71 56 4.7 9.3 14 47 61 12 28 7.1 30 23
222 3.9 0 0 33 2.7 2.7 2.7 4.1 14 14 0 4.1
4000 14 18 18 18 18 18 18 18 18 18 18 18
331 23 23 2.0 4.0 5.8 19 25 4.9 12 2.9 13 9.7
420 3.2 0 0 43 3.7 3.7 3.7 5.3] 18 18 0 5.3
4221 38 36f 36 36 36 36 36 36 36 36 36 36
551,333 11 17 1.5 3.0 4.3 15 19 3.6 8.7 2.1 9.4 7.5
440 9.7 111 11 11 11 11 11 11 11 11 11 11
531 13 18 1.6 3.2 4.4 15 19 3.8 9.1 2.2 9.7 7.5
$5 # ®

LiCd (NaTl &) & LiPb (CsCl B) L DA HENET5 Li,CdPb {LAMHRED &IENE
RTEHL, BRAPEIWTEHCBILIND, TORBRBIE LR FMECRIFERTTR
I\ 38T ao=6.837+0.00LA, Bifrfadhicit 8 D Li FF & 40 Cd FTFH L0 4D Pb
HFoOSHIEORFE &%, TOEFEIME XA BT, Cd & Pb CHEREMOIIRFLIE
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Fig. 4 XA-type of Li;EX compound
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