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Y( Rh, Ni) Nis Siz
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REH Edm

( 361005)
Y (Rh, Ni) NisSis, X .
: Y (Rh 4,Niss)NiySiz, Mr= 605. 23, , YNis S ,(62) Pn-
ma, a= 1.879 7(7) nm, b= 0.378 60(3) nm, = O 68049(9) nm, V= 0.484 27(7) mm?, Z= 4,
Dx= 6.653 g fem’, = 31.437 mm '(AMoKa= 0. 071 07 nm), F(000) = 912, T= 296 K, 30
239 wR= 0.052. Ni S
12, Rh S 14
0 614
( / ) ,
. . [1,2]
YNis Sis Bl Ni , )
Y ( Rh, Ni) Nis Sis
1
Y (Rh, Ni) N# Sis (Y 99.99 , Rh 99. % , Ni 99. 98% ,
Si 99. 999 ) ( 13 1% 4% 3)
[4] , Rh .
2

) 1997-08-06
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( : 0.08 mm)  Philips PW 1100 ,
Mo K (A= 0.071 07 nm) , 22 2 LATCON
) 1774 (sih A 0~ 007033 nm™; &= O~ 26, & O~
5 F 09  Friedel ). k- D ) (Rm= 0.20) 887
, (312 0200 30 0. %o 1. % ;

(=3L44mm'). “ International Tables for X-ray Crys—
tallography (1974, Vol. IV)". :
Pna2  Pnma ( International Tables for Crystallography, 1983, Vol. A).

(a= 1.879 7(7) nm, b= 0.37860(3) nm, <= 0.68049(9) nm, V= 0.48427(7) nm’)

) YNis Sis .
Y Nis Sis (a= 1.8787(5) nm, b= 0.379 5(2) nm, c= 0. 658 7(3) nm, V=
0. 469 6(6) nm’)"! , Rh . Rh  Ni .
XTAL2. 6 e | Fl
: 239 , 30
WR= 0052[w= 1/9(F), $= 1.350], < 0.000 05,
() 11(= 1510 enm . :
0.20mm< 0. 12 mm< 0. 16 mm , ,
(R= 0. 08 mm), .
(=9, :
1 Y(Rh,Ni) NiSis ( Pnma)
Tab. 1 Atomic positional and isotropic displacement parameters for
x ¥ z Uso < 10% nm?)
Y 0. 357 5(3) 1/4 0. 873 6(9) 1.3(1)
Nil 0. 005 5(3) 1/4 0. 370 8(13) 0.6(1)
Ni2 0.201 5(3) 1/4 0. 677 2(8) 0.4(1)
Ni3 0. 204 4(3) 1/4 0. 063 8(8) 0.3(1)
X 0. 385 6(2) 1/4 0. 360 8(8) 0.9(2)
Ni5 0. 489 7(3) 1/4 0. 618 5(13) 1.0(1)
Sil 0. 074 1(9) 1/4 0. 646( 3) 1. 9(4)
si2 0. 081 0(8) 1/4 0. 085(2) 1. 1(4)
Si3 0.2615(7) 1/4 0. 001( 3) 1. 2(3)

* X = 0.42(49Rh+ 0 58(4)Ni
1.0
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2 Y(Rh,Ni)NiSi (Si-Si< 0. 30 nm, < 0.35 nm)
Tab. 2 Interatomic distances in Y( Rh, Ni) NisSi; ( Si-Si< 0. 30, others <0. 35 nm)
Y - 253 0.293( 1) Ni3 -  Si2 0.232(2) Sil - Ni5 0. 226(2)
251 0. 295( 1) Si3 0.233(2) Nil 0. 227(2)
252 0. 296( 1) 26813 0.240(1) Ni2 0. 240(2)
2Ni2  0.3014(6) Ni2 0.263 1(7) 2Nil 0.242(1)
Ni5 0. 303 0(9) 2Ni2  0.270 3(6) 2X 0.251(1)
2Ni3  0.306 3(6) 2X 0. 289 1( 6) 2y 0.295(1)
Ni3 0. 315 6(8) 2y 0. 306 3(6)
2Nil 0. 319 5(6) Y 0.315 6(8) Si2-  Ni5 0.221(2)
Ni2 0. 322 3(8) Ni3 0.232(2)
Nil 0. 328 1(8) X - Si3 0.233(1) INi5  0.2324(9)
X 0.3357(8) 28il 0.251(1) Nil 0.241(2)
2812 0.251(1) 2X 0.251(1)
Nil- Sil 0.227(2) Ni5 0.262 6(9) 2Y 0.296(1)
Si2 0.241(2) Nil 0.275 0( 8)
2§51 0.242( 1) 2Ni2  0.279 8(6) Si3 -  Ni3 0.233(2)
2Ni5  0.2557(9) 2Ni3  0.289 1(6) Ni4 0.233(1)
2Nil 0. 259 2(9) 2Ni5  0.301 7(6) Ni2 0.239(2)
X 0. 275 0(8) Y 0. 335 7(8) ONi2  0.240(1)
2Y 0. 319 5(6) 2Ni3  0.240(1)
Y 0. 328 1(8) Ni5 - Si2 0.221(2) 2Y 0.293(1)
Sil 0. 226(2)
Ni2- Si3 0.239(2) 28i2  0.232 4(9)
253 0. 240( 1) 2Ni5  0.251 7(8)
Sil 0. 240( 2) 2Nil  0.255 7(9)
Ni3 0. 263 1(7) X 0.262 6(9)
2Ni3  0.2703(6) 2X 0. 301 7(6)
2X 0. 279 8(6) Y 0.303 0(9)
2y 0.301 4(6)
Y 0. 322 3(8)
, (S) . Y(Rh, Ni) Nis Sis
1, 2
3
Y (Rh, Ni) Nis Sis YNis Ges
[6,7] , Y( Rh ,
Ni),Ni Sis [010] , Ni(X)-Si Si,
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X, Ni,
Y). , Ni
Si
. X Si
Y 6Si6Ni
b
Ni-Si (nm)

Nil-Si 0. 236, Ni2-S 0. 240,
Ni3-Si 0. 235, Ni5Si 0. 226,

e o 1 Y(Rh.Ni) NisSis [010]
Ni5-S , . . N
Fig. 1 Off-[010] view of Y( Rh,Ni) Ni4Si3 structure
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Synthesis, Structure and Bonding Features of Y( Rh,Ni) Nis Sis

Zhao Jingtai Mao Shaoyu
( Dept. of Chem., Xiamen Univ. , Xiamen 361005)

Abstract  Y(Rh, Ni) NisSis was synthesized by arcmelting method and its crystal
structure was characterized by single crystal method. Crystallographic and refined structure
parameters are as follows chemial formula Y( Rh-#2Niss)NisSs, Mr = 605. 23, orthothom-
bic, partially ordered substitutional varient of YNisSis—type, (62) Pnma, a = 1. 879 7(7)
nm, b= 0.378 60(3) nm, c= 0.680 49(9) nm, V= 0.48427(7) nm’, Z= 4, Dx = 6.
653 g/em’, = 31.437mm '(A MoKx = 0.071 07 nm), F(000) = 912, T = 296K, wR =
0. 052 for 30 refined parameters and 239 contributing independent observed reflections. The
Ni(X)-Si three-dimensional network is characterized by transitional bonds between covalent
and metallic. The Ni atoms are tetrahedrally coordinated by Si atoms together with extra 8
closely connected atoms while Rh is square—pyramidally coordinated by S together with other
9 closely connected atoms. All the Si atoms are at centers of the tricaped-trigonal prisms.

The geometrical factor played an important role in atom packing.

Key WOrds  Crystal structure, Intermetallic compound rare earth—transition metal

silicide, Transitional bond



