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Abstract

The new Nd;Ba;Co,0,; phase was synthesized with Nd,0,, BaCO,, and Co:0, by solid state
reaction at 1200°C with intermittent grinding. The crystal structure of Nd;Ba,Co,0,; has
been refined on X-ray diffraction powder data by means of Rietveld method. The starting
model was based on the Nd3A43BaWCoZ_23A11_77O<}5 structure. The crystal system was hex-
agonal, space group P6,mc(186), a=11.629(3) A, ¢=6.842(2) A. Final R values were R,,=
0.097 and R,=0.068. The structure consists of clusters of Co"Co"40,, in which a Co" oc-
tahedron shares corners with 3 Co" tetrahedra.
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Table 1. Summary of data collection for Nd,Ba;Co,0,s

Formula Nd;BasCo,0i5
Crystal system Hexagonal

Space group P6;mc
Diffractometer Rigaku D/Max-2500
Radiation type Cu Ka

40 kV X130 mA=5.2 kW
8-26, 0.5°/min :

Instrument power
Scan mode, Scan speed

Scan step 0.02°/step, 20~70°
Monochromator Graphite
Divergence angle Automatic, [=1°
Scattering slit 1°

Recieving slit 0.15 mm
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Fig. 1. X-ray rietveld refinement profile of Nd;Ba;Co,O;s.

Table 2. Summary of rietveld refinement of Nd;Bas-
Co,0,5

Table 3. Positional and isotropic temperature paramet-
ers B (A%) of Nd;Ba,Co,0,; with e.s.d. in parentheses

Formula NdsBasCo40:5 Refined data (NdsBasCo,015)
Reitveld refinement P/G DBWS-9411 Atoms X y Z B
No. of parameters 37
. Ndl 6e 0.5250(1) 0.4751(1) 0 2.01
lfsrftkrgorf““d model gﬁ}fk(iré’;n‘éofsnggﬁ;ffife;e Bal 6e 0.1712(1) 0.8288(1) 0.1677(7) 2.62
_ : Ba2 2b 0.3333  0.6667  0.8555(9) 2.70
Preferred orientation ~ March-Dollase function Ba3 2a 0 0 0.3006(12) 5.47
function and parameter Col 2b 03333  0.6667  0.3125(25) 2.88
Profile function Pseudo-Voigt function(pV) Co2 6e 0.8241(3) 0.1759(4) 0.1748(16) 2.15

Formula weight 1595.12
Crystal system Hexagonal
a A 11.629(3)
c, A 6.842(2)
v, A° 801.3
Space group P6;mc

Z 2

D, g/em’ 6.61

R, (%) 6.68

Ry, (%) 9.70

Rexp (%) 3.71

Re (%) 6.06

S 2.60
*R-factors

RP =Z | YlO _Yi,c |/ZYi,o

RWP = [2 w; (Yi,o _Yi,c )2/2 invi,a 2]]/2

R. Z[(N _P+C)/Z_ini,o]w
S =Rup/Re; goodness of fit, Ry —2 | Lo —T;c |/Z

Preferred orientation corrected w1th (Pz oS 0t+(1/P)
sin’e) ¥ (Dollase, 1986)."

01 6e 0.7446(14) 0.2554(11) 0.0070(70)
02 12f 0.4143(20) 0.0643(15) 0.3018(26)
03  6e 0.8971(14) 0.1029(12) 0.0537(34)
04 6e 0.5877(9) 0.4123(23) 0.6724(81)

a=11.629(3) A, c=6.842(2) A

Single crystal data
(Nd3.43Ba4r42(1)C02.23(6)A11.77015)

2.20
1.22
2.11
2.07

Atoms X v z Ueq
Ndl 0.5233(6) 0.4767 0 0.010
Bal 0.1719(7) 0.8281 0.1744(3)  0.013
Ba2 0.3333 0.6667 0.8691(4) 0.013
Ba3 0 0 0.3569(6) 0.023
Col 0.3333 0.6667 0.3245(10) 0.010
Co2 0.8227(2) 0.1773 0.1803(10) 0.012
0l 0.7597(9) 0.2421 ~0.0014(36)

02 0.3964(11) 0.0696(12) 0.3115(17)

03 0.7074(14) 0.0926 0.0756

04 0.5832(10) 0.4168 0.6682(46)

a=11.544(1) A, c=6.912(1) A
*Multiplicity and Wyckoff letter.
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Table 4. Bond lengths (A) of Nd,Ba,Co,0,

Refined data Single crystal data

Nd 2x01 2477 Nd 2,513
2x02 2.483 2.691

2%X02 2.245 2.366

04 " 2.573 2.363

04 2.557 2.526

Bal 01 2.875 Bal 2.640
2x02 2.931 2.857

2x02 3.091 2.961

2x03 3.106 3.056

03 2.978 3.198

2X04 2.829 2.794

Ba2 3x01 2.855 Ba2 3.144
6x02 3.059 3.109

3IxX04 2.689 2.731

Ba3 3x03 2.679 Ba3/Nd 2.497
3x03 2.701 2.713

Col 3xX04 1.857 Col 2.048
3x01 2.058 ' 2.185

Co2 01 1.970 Co2/Al 1.805
2x02 1.978 1.789

03 1.688 1.734
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Fig. 2. Crystal structure of Nd;Ba;Co,0,s.
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