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Surface-analytical technigues and their limitations for a better understanding of characteristics of
amorphous alloys are reviewed. Prellmmary surface treatments are required to obtain reproducible
characteristics due to production of the surface whose composition is close to the bulk alloy com-
position, and hence mechanical polishing in organic liquids has been carried cut. Surface analyses
of amorphous alloys have been performed mostly by XPS and AES. Problems accompanying XPS
and AES techniques are discussed. Particular attention should be given to avoid erroncous data
obtained by faulty application of argon ion etching, such as reduction of cations to metals, ion
mixing and formation of new substances, One of the best methods for characterizing the surface
is XP3, because it is able to determine nondestructively the valency of surface species and the
composition and thickness of the surface film slong with the composition of the alloy surface im-
mediately under the surface film, Characteristics of amorphous alloys sueh as corrosion resistance,
electrocatalysis and catalysis are interpreted in terms of surface analytical results.
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Fig. 1 Analyiical result of atomic fractions in
the alloy surface immediately under the sur-
face film as a function of bulk alloy conposi-
tion for amorphous Ni-Fe-20P alloys polished
mechanically in evciohexane™.
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Table 1 Analytical result by XPS for concentration of chromium ion

in passive films formed in 1 N HCL

Alloy [Cr3* ][ Total Metallic Lon] | Passivation Method | Reference
Amorphous Alloy ‘ I
Fe-10Cr-13P-TC 0. 97 spontanecus passivation | 16)
Fe-3Cr-2Mo-13P-7C 0.57 | anodic pelarization | 17
Co-10Cr-20P 0. 95 | spontaneous passivation 18)
Ni-10Cr-20P | 0.87 | spontangous passivation 19)
Ferritic Stainless Steel ‘ :
Fe-30Cr-(2Mo) ‘ 0.75 anodic polarization ; 20
Fe-19Cr-(2Mo) | 0.58 anodic polarization 21}
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Fig. 2 Correlation between the current density
and the ratio of number of platinum group
cations to the sum of numbers of oxygen atom
and chloride icn in the surface film analyzed
by XPS after polarization at 1.1V (SCE]} for
1h in 4 M NaCl solution at pll 4 and 80°C™.
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Fig. 3 Amnalytical result by XPS for the ratio
of higher walency cations of the additive
second platinum group metal to the sum of
cations of the metals found in the suface film
formed during polarization for chlorine evolu-
tion in 4 M NaCl solution at p¥ 4 and 80°C
on amorpheous Pd-P alloys containing a second
platinum group metal, such as Rh, Tr or Pt
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Fig. 4 Analytical result by XPS for apparent
coverage of Cl® on the surface film formed on
rhodium metal and amorphous Pd-Rh-F alloys
polarized for chlorine evolution in 4 M Na(Cl
solution at pH 4 and 80°C.
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Fig, 5 Change in binding energies of the P 2p,
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state measured by XPS for amorphous Ni-Fe-P
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(tlz) : mechanical polishing in cyclohexane,
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vacuyum, reduction In 1M Pa He at 500 K for
2h and air exposure
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