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Abstract: Binary alloys, MoRu; and MoRh;, have been prepared using arc melting furnace. Mo and the
noble metals Ru and Rh are the constituents of metallic insoluble residues, which were found in the early
days of the post-irradiation studies on uranium oxide fuels. Detailed structural informations about these al-
loys have not been reported on JCPDS files of ICDD (International Centre for Diffraction Data). The
results of X-ray diffraction study showed that the alloy was crystallized in hexagonal close-packing, well
known as e-phase. The X-ray diffraction patterns of these alloys matched well to that of WRh; with P6./
mmc of space group. The lattice parameters, a and ¢, were calculated using the least squares extrapolation.
It was found from X-ray photoelectron spectroscopic measurements that Mo on the surface of the alloy
was oxidized to Mo(6+), which could be removed by sputtering with Ar ions for approximately 15
minutes. The changes in binding energy of Mo, Ru, and Rh on the surface of the alloy were not observed.
Magnetic susceptibility measurements resulted in the typical Pauli-paramagnetic behavior in the tem-
perature range of 2 to 300 K.
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Fig. 1. Powder X-ray diffraction pattern for the MoRus phase. Pt was inserted as an internal standard. [A] MoRu;-Pt-File:
MoRus;-Pt.Raw-Type: 2Th/Th locked-Start: 30.000°-End: 90.000°-Step: 0.020°-Step time: 8.0s-Temp.: Room-Time Started:
0s-2-Th-Operation: Background 0.380, 1.000 | Fourier 8.154 x 1|Import, [®] DIF-MoRus-Pt-MoRu;-Pt.dif, [®] 35~1363( *)-

Ruodium Tungsten-WRhs, (@] 04~0802( * )-Platinum, syn-Pt.
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Fig. 2. Plot of Pt line deviation against d-value.
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Table 1. Powder X-ray diffraction data of MoRu; and
MoRh; phases with space group of P6;/mmc

MoRu; MoRh;
hkl = o

dops (A) degt A) Wy doe (A) deat (A) 1L,
200 23660 23666 0.15 23619 23615 0.12
002 21712 21712 072  2.1747 2.1745 1.00
201 2078 20780 1.00 2.0757 20753 (.62
202 1.6005 1.5999 0.25 1.5994  1.5996 (.13
220 13658 13664 0.07 1.3633 1.3634 009
203 12347 1.2348 042 1.2353 1.2354 0.18
222 11560 11564 0.16 1.1548 1.1551 0.07
401 1.1417 1.1417 0.10 1.1397 1.1395 0.04

Table 2. Comparison of crystal lattice parameters of
MoRu; and MoRhs phases

a c Volume F.o.M.
MoRu; 5.4654 (10) 4.3424 (9) 11233 (4) 79.70
MoRh; 5.4538 ( 6) 4.3489 (5) 112.02 (2) 91.58
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Fig. 4. XPS spectra of MoRus alloy: (a) before Ar® ion
sputtering (b) after Ar* ion sputtering.
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Fig. 5. Magnetic suceptibility of MoRuj alloy.
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