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Synthesis, Structure and Property of New Intermetallic Compound: Ce;AgBi;

LU Yu-Ming, FANG-Feng, CAI Chuan-Bing, CAO Shi-Xun, ZHANG Jin-Cang
(Department of Physics, Shanghai University, Shanghai 200444, China)

Abstract: The title new compound CesAgBi3 was synthesized by arc melting method followed by
annealing. The crystal structure refined using Rietveld method and X-ray powder diffraction data
shows that it is similar to Hf5 CuSng with space group p63/mcm (No.193). The unit cell parameters are
a = b=9.7163(3)A, ¢=6.6228(2)Aand V'=541.47(5)A3. The structure is characterized by layers of Ce-Bi
net formed by Ce and Bi at 6¢g position. Ce at 4f position and Ag at 2d position are separated in those
two different kinds of Ce-Bi hexagon tunnels along ¢ axes, respectively. Magnetism and specific heat
property of CesAgBis are measured using PPMS. Ce;AgBi3 is antiferromagnetism and complies with
Curie-Weiss law above Tiy=3.8K. The calculated moment is 2.67ug, fitted well with peqg of Ce3T, which

means that the magnetism of CesAgBisz is mainly offered by Ce*.

THERTSWACDEREAGFZIE GLmE T
[ 9 58 S IR A B R AT TP S 4, R R 0 B R R

Key words: intermetallics; cerium; Ce; AgBis; rietveld method
1 5|&
E—SEEHm I TR, BTHEHTZ  gprsssiul,

[B] Y SR AH TAE L, B A RURRS LR RSE S (K
2y H | TR AT 1000 £F), 1XRE 094K 2R H L
HAEE KT (HEBT) AR, —HERLKTIK
AR (FpARET Ce TR R) TSN E T 015 0L
T, RERREANAS B &, 72 A s B i B
HEA. B 1979 £ E B # %K Frank Steglich & 3
B—AE KT FH CeCupSip Lok M, E XK

SRR THRRL ST, F
T B TR B HE S E HLE G REHLRD, A AL
Kl FERRAOTE, WHA ARG EE
w T it B BRI RAMERKTHED,

PL CeT M, (T e B/ TR, Mg p KTHR) &
HWmZahE, W CeCuzln . Ce3CosSnyz |

Ce(RuRh)2Sia , CesPd20Geg , CeaRhlng , CesCuSng

WimBE: 2007-06-25, YeEliEfREEE: 2007-09-20
EEWE: RSk 30 5% 5 4 500 B 2oL 4
EEEAT: BEW (1972 ) 5B, i+, E-mail: ymlu@staff.shu.edu.cn



608 To AL A 2 4R 23 %

4 B8] K TAERGE — AN B CeT, M, 25714 )& ]
&Y CesAgBis. AWM AR X BT X K45
AT T RAEFEAF R T H LA R PR R

2 xR

S SR R DICAPT 8 R 05 A R R T
(Ce: 99.99at% . Ag: 99.999at% Fil Bi:99.999at%) %3
W 7253 5:1:3 B ECEHE BT H 2 ik,
Bl A M 22 E 107%Pa, I w4l Ar(99.999%)
TEVES P, 55 B E T 1.01x10°Pa (175
4 Ar fON R EITIE . BT BIBRGER,
TEBCRERS B S8 2 00 5% By Bi. 45 Ja B AR R 1 2
W@, RPEBHLEPRAEMLEH. ¥
F e B B R FR T SR O R R T Bi iy
FRGIER, #EERGeRE B M HE T Ho WK
Ry 5:1:3, — BB fr . ORI BT A 3 RO
MEZEE, BIFHANG Y 800°C fRif 7d J5
PRI K

H EDX X il BEAT 5o o3 B I A AL L —
P SRR, R BCA B Y R R BT R ARF S T BD
Hor. 78 Ar AR T ERAE R o B b BF 1 R
BLEE <20pm B R, 768 H A2 /07 D/max-2550
B AR X LA X B AT B R &R (CuKa #E,
A=1.54185A), I FIATHHAX B 7 () Jade6.0 4K (4 #E4T
intk. W FBA CesAgBis MARMER ., FATH
Wt H o HfsCuSng Z54, FRFS2 50 AR5 19 3 & A 28
ST M R R T e UL, BeJs ) WINCSD 4 4
£, B0 3¢ R AL E AR R AL SRS R A A
WG /D TRE AT IE, B RRAE L
IERYE. AYEN & RS (PPMS) BF5 CesAgBis
F P R L AP

3 EERFVIR

3.1 BEEMSH

B 145 H T REM B XRD 3% B K 238 bR Ak 45
S, I\ XRD 3% & 7] LAF H# i £ 2 Ces AgBis A
K. mTFRUEEHEZTPRARE, 7 XRD
) B R R A W 2 R AR E AL, AR
Y CeO2 Al Bi Z%Jit. K¢ CeO2 I Bi %ISR 5
A WINCSD # 3 Ho i R 45 M AT T ARG 1B, R A
Hf; CuSns 25 M ML, Hot Ce . Ag BL K Bi 23] i
P& HE . Cu Bh K Sn BYALE, H Jade6.0 FXAFHEFR i fY
i M 2 BT DS i o SR, R B A B Y R T L B
&M A SHIN TR LA, KRR T

P51 T3 2. SRABM RIS HCH: a=0b=9.7163(3)A,
¢=6.6228(2)A. R,=0.059, Riyag =0.146. 2 4 H T
S XRD 3% P A 0 1H 5T XRD 3% 4 L5
CesAgBis A LLFE i f& CesBis BIATAEA, H4;
WRHE R ¢ By BB REH,  Ce JH T4 51
54 6g A1 Ad W RS MEALE,  Bi i 4R 69 L, H
ik 4 6g DL Ce Al Bi AL T47 T ab B RIS
PR 9 4%, 1% 4 B A PR S IR, A
3000

2500

[N
=
(=
S

1500 -

Intensity/(a.u.)

1000 -

500

1 Ce5AgBi3 H’\] XRD [E”jaﬁ
Fig. 1 XRD pattern of Ces AgBis with index
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Table 1 Atomic and thermal parameters for the

CesAgBi; compound

Atom Position x y z Occupancy B(iso/eq)
Cel 69 0.2744(2) 0 1/4 1 0.75(9)
Ce2  4d /3 2/3 0 1 0.30(9)
Ag  Af 0 0 0 1 1.80(2)
Bi 69 0.62053) 0 1/4 1 1.06(6)

&2 Ce;AgBi; &P RFEER
Table 2 Interatomic distances d(nm) of atoms in

the Ces; AgBis compound

Central atom Coordinating atom d/nm (A)
2Ag 3.1390(2) —0.28

2Bi 3.2975(6) -0.24

Cel Bi 3.3630(2) 0.22

2Bi 3.4652(6) —0.20

4Ce2 3.9260(1) —0.27

oo 2Ce2 3.3114(2) -0.39

Bi 3.4612(3) —0.20

Ag 2Ag 3.3114(2) -0.05

A=100(d — Zr)/Zr, where Zr is the sum of the re-

spective atomic radii
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Fig. 2 Experimental and theoretical X-ray diffrac-
tion pattern calculated based on the structure re-
finements (upper part), the calculated diffraction po-
sitions (middle part) and the intensity differences

(lower part) of Ces AgBis compound
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Fig. 3 The structure of CesBis (a) and Ces AgBis (b)
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Fig. 4 Temperature dependence of the inverse mag-
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Solid line is the Curie-Weiss fit to the experimental data
of Ces AgBis, insert is the temperature dependence of the

magnetic susceptibility at 40K
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Fig. 5 Temperature dependence of the specific heat

of CesAgBis, insert is the temperature dependence

of the specific heat derived by temperature
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