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Thesis Title Structure Determination of Niobium Nickel Phosphide (NbNiP)

by X-ray Diffraction

Neme Mr. Surapol Rukvichai, Department of Physics

Academic Year 1976
Abstract

X~ray crystallographic data of Niobium Nickel Phosphide (NbNiP)
were determined from oscillation and Weissenberg photographs.
gystem
The crystal belongs to the orthorhombic/with Pnma space group.

The cell dimensions are

a = /6,074 ¥ 0.03 R

o
b = /3,542 %¥0,05 A
¢c = T.207 *o.02 R

The number of formular unit in the unit cell was found to be four.
The observed and calculated densities at 22.5 °C are T.41 ¥ 0.06 and
7.822 gm/c.c., respectively :

All of the atoms in the unit cell were esteblished by considering
the space group and the cell content requirement to be in special
position c¢ on the mirror plane. The atomic positions were solved by
using the Patterson method. The refinement employing least-squares
method converged satisfactorily, and the final R-value for the 106

and 118 observed hol and hlf_ reflections was 0.091. The final

structure data of NbNiP are

atom | x qQx) | ¥ . a(z) | B |4(B)

Nb [0.0221 | 0.0003 | 0.2500 | 0.1683 |0.0002 |0.15 |0.02

Ni |0.1471 | 0.0004 |0.2500 | 0.5662 [0.000% |0.47 {o0.02

P 0.2805 |0.0009 |0,2500 | 0.8765 |[0.0008 [0.30 |0.06




The structure of NbNiP was found to be an a.n‘ci--F’bC/V.2 type. Thus,
in the structure of NbNiP and PbCJz, the metal atoms will occupy
the positions of the nonmetal atoms and vice versa.

The coordination number of P is 9 which is as that of Pb in
PbClQ-structure. There are six atoms arranging as a slightly distorted
trigonal prism with three atomé locating beyond the centers of the
three vertical faces, with the maximum interatomic distance from P to
theother atoms of 2.615 A.

The Ni atom is surrounded by 4 nearest P atoms arranged at
the corners of a slightly distorted tetrahedron, the maximum bond
length from Ni being 2,347 ﬂ. The Ni atom can also be considered
as an equivalent of CX.(Q) in PbCf2 whose coordination number is 12.
Its coordination configuration is a quadrangular prism with 4 atoms
locating beyond the centers of four vertical faces, the maximum
interatomic.distance from Ni being then 2.923 R.

The coordination number of Nb is i2. TIts coordination
configuration is a pentagonal prism with 2 more atoms protruding
from adjacent faces, the maximum interatomic distance from Nb being
2.995 i. The Nb atom can also be considered as an equivalent of
Cf,(l) in PbCfg whose coordination number is 15. Its coordination
configuration is still a pentagonal prison with 5 atoms protruding

from all vertical faces, the maximum interatomic distance from Nb

o
being then 3.266 A.
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