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Ni — Pd (Nickel — Palladium)
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Fig. 1. Calculated phase diagram for the system Ni-Pd.

The Ni-Pd system displays a complete range of liquid and fcc solid solutions. The only feature of the system
at lower temperatures is the magnetic transition, which extends across the system from pure Ni at a temper-
ature of 627.5 K to the approximate composition of 76 at.% Pd at room temperature [91Nas]. The assessed
thermodynamic parameters for the system reported by Ghosh ef al. [99Gho] reproduce the liquidus/solidus
boundaries well. The calculated enthalpy of mixing and the activity of Pd in the fcc solution phase display
moderate negative departures from ideality, while the Ni activity shows small positive departure from ide-
ality in Ni-rich alloys and slight negative departure for Pd-rich concentrations. The component activities in
the liquid phase are analogous to those in the solid, whereas the calculated enthalpies of mixing are positive.

Table 1. Phases, structures and models.

Phase  Struktur- Prototype Pearson Space SGTE Model

bericht symbol  group name
liquid LIQUID (Ni,Pd),
fec Al Cu cF4 Fm3m FCC_Al1 (Ni,Pd),

Table II. Invariant reactions.

Reaction Type T /K  Compositions / zpq A H / (J/mol)
liquid = fcc  congruent 1511.5 0.440 0.440 —21975
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2 Binary Systems: Ni—Pd

Table ITIa. Integral quantities for the liquid phase at 1873 K.

Tpd AGH, AH, ASn, GE SE ACp
[J/mol] [J/mol] [J/(mol-:K)] [J/mol] [J/(mol-K)] [J/(mol-K)]
0.000 0 0 0.000 0 0.000 0.000
0.100 —6209 523 3.594 —1146 0.891 0.000
0.200 —10385 1176 6.172 —2592 2.012 0.000
0.300 —13522 1769 8.164 —4009 3.085 0.000
0.400 —15616 2168 9.495 —5135 3.899 0.000
0.500 —16576 2295 10.075  —5782 4.312 0.000
0.600 —16308 2127 9.843 —5827 4.247 0.000
0.700 —14733 1698 8.772  —5220 3.693 0.000
0.800 —11769 1094 6.868 —3976 2.707 0.000
0.900 —7247 462 4.116 —2184 1.413 0.000
1.000 0 0 0.000 0 0.000 0.000
Reference states: Ni(liquid), Pd(liquid)
Table ITIb. Partial quantities for Ni in the liquid phase at 1873 K.
TNi AGni  AHyi ASNi G, SE. aNi  YNi
[J/mol] [J/mol] [J/(mol-:K)] [J/mol] [J/(mol-K)]
1.000 0 0 0.000 0 0.000 1.000 1.000
0.900 —1430 —101 0.710 210 —0.166 0.912 1.014
0.800 —-3107 —124 1.593 368 —0.263 0.819 1.024
0.700 —5636 227 3.131 —82 0.165 0.696 0.995
0.600 —9440 1082 5.618 —1485 1.370 0.545 0.909
0.500 —14774 2401 9.170 —3980 3.407 0.387 0.774
0.400 —21767 3981 13.747 —7497 6.128 0.247 0.618
0.300 —30508 5448 19.197 —11759 9.187 0.141 0.470
0.200 —41343 6266 25.419 —16279 12.037 0.070 0.352
0.100 —56223 5728 33.076  —20365 13.931 0.027 0.270
0.000 —00 2962 oo —23113 13.921 0.000 0.227
Reference state: Ni(liquid)
Table ITlc. Partial quantities for Pd in the liquid phase at 1873 K.
zpa  AGpg  AHpg ASpg GE, SE, apd  YPd
[J/mol] [J/mol] [J/(mol-:K)] [J/mol] [J/(mol-K)]
0.000 —00 3810 00 —8697 6.678 0.000 0.572
0.100 —49217 6140 29.555 —13358 10.410 0.042 0.424
0.200 —39498 6375 24.491 —14434 11.110 0.079 0.396
0.300 —31921 5365 19.907 —13172 9.897 0.129 0.429
0.400 —24881 3797 15.311 —10611 7.693 0.202 0.506
0.500 —18378 2189 10.981 —7584 5.218 0.307 0.614
0.600 —12669 892 7.240 —4714 2.993 0.443 0.739
0.700 —7972 90 4.304 —2417 1.339 0.599 0.856
0.800 —4376 —199 2.230 —901 0.375 0.755 0.944
0.900 —1805 —123 0.898 —164 0.022 0.891 0.989
1.000 0 0 0.000 0 0.000 1.000 1.000

Reference state: Pd(liquid)
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Fig. 2. Integral quantities of the liquid phase at

T=1873 K.
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Fig. 3. Activities in the liquid phase at 7'=1873 K.

Table I'Va. Integral quantities for the stable phases at 1273 K.

T T
0.4 0.6

T'pa

T
0.8

1.0
Pd

Phase zpgq AGn AH,, AS GE SE ACp
[J/mol] [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)] [J/(mol-K)]

fcc 0.000 0 0 0.000 0 0.000 0.000
0.100 —3572 —350 2.531 —131 —0.172 —0.014
0.200 —5847 —1332 3.546 —550 —0.615 —0.020
0.300 —7579 —2477 4.008 —1113 —1.071 —0.021
0.400 —8815 —3432 4.229 —1692 —1.367 —0.023
0.500 —9507 —3959 4.358 —2170 —1.405 —0.024
0.600 —9570 —3938 4.425  —2447 —-1.171 —0.025
0.700 —8901 —3363 4.350 —2435 —0.729 —0.023
0.800 —T7357 —2346 3.936 —2061 —0.224 —0.017
0.900 —4705 —1112 2.823 —1265 0.120 —0.009
1.000 0 0 0.000 0 0.000 0.000

Reference states: Ni(fcc), Pd(fcc)
Table I'Vb. Partial quantities for Ni in the stable phases at 1273 K.
Phase INi AGNi AHNi ASNi Ggi SII:]H aNji YNi
[J/mol] [J/mol] [J/(mol-K)] [J/mol] [J/(mol-K)]

fce 1.000 0 0 0.000 0 0.000 1.000 1.000
0.900 —946 404 1.061 169 0.185 0.914 1.016
0.800 —1884 932 2.212 478 0.357 0.837 1.046
0.700 —3115 819 3.090 660 0.125 0.745 1.064
0.600 —4913 —350 3.585 494 —0.663 0.629 1.048
0.500 —7540 —2642 3.848 —203 —1.915 0.490 0.981
0.400 —11270 5777 4.315 —1572 —3.304 0.345 0.862
0.300 —16452 —9130 5.752 —3709 —4.258 0.211 0.704
0.200 —23708 —11731 9.409 —6673 —-3.973 0.106 0.532
0.100 —34852 —12268 17.741 —10480 —1.404 0.037 0.372
0.000 —00 —9076 oo —15105 4.736  0.000 0.240

Reference state: Ni(fcc)
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Table I'Ve. Partial quantities for Pd in the stable phases at 1273 K.

Phase Tpd AGpd Ade ASpd GEd S}Ejld apd YPd
[J/mol] [J/mol]  [J/(mol-K)] [J/mol] [J/(mol-K)]

fcc 0.000 —00 1518 00 640 0.690 0.000 1.062
0.100 —27204 —7138 15.762  —2832 —-3.383 0.077 0.765
0.200 —-21696 —10390 8.881 —4661 —4.501 0.129 0.644
0.300 —17996 —10170 6.148 —5252 —-3.863 0.183 0.609
0.400 —14669 —8055 5.195 —4970 —2.423 0.250 0.625
0.500 —11473 —5276 4.868 —4137 —0.895 0.338 0.676
0.600 —8437  —2712 4.498 —3031 0.2561 0.451 0.751
0.700 —5665 —892 3.749  —1889 0.783 0.586 0.837
0.800 —3270 0 2.568 —908 0.713 0.734 0.918
0.900 —1356 128 1.166 —241 0.289 0.880 0.978
1.000 0 0 0.000 0 0.000 1.000 1.000

Reference state: Pd(fcc)
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Fig. 4. Integral quantities of the stable phases at Fig. 5. Activities in the stable phases at 7'=1273 K.
T=1273 K.

References

[91Nas] A. Nash, P. Nash, in: Phase Diagrams of Binary Nickel Alloys, ASM, 1991.
[99Gho] G. Ghosh, C. Kantner, G.B. Olson: J. Phase Equilibria 20 (1999) 295-308.

SGTE Landolt-Bornstein

New Series IV/19B



	PREVIOUS DOCUMENTFILE
	NEXT DOCUMENTFILE
	 
	Springer
	LB-Home
	Contents: Binary Systems. Part 4: Binary Systems from Mn-Mo to Y-Zr
	Title Page, Contributors, Preface
	Title Page
	Contributors
	Preface
	Contents

	Introduction
	Introduction
	Assessment and selection procedures
	Criteria for selection of binary alloy compounds
	Thermodynamic modelling
	Description of the tables and diagrams
	Description of the software
	References

	Manganese Binary Systems
	Mn-Mo
	Mn-N
	Mn-O
	Mn-Pb
	Mn-Si
	Mn-Ti
	Mn-V
	Mn-Y
	Mn-Zr

	Molybdenum Binary Systems
	Mo-N
	Mo-Nb
	Mo-Ni
	Mo-Si
	Mo-Ta
	Mo-Ti
	Mo-W

	Nitrogen Binary Systems
	N-Nb
	N-Ni
	N-Ta
	N-Ti
	N-V
	N-W

	Sodium Binary System
	Na-Rb

	Niobium Binary Systems
	Nb-Ni
	Nb-O
	Nb-Ti
	Nb-V
	Nb-W
	Nb-Zr

	Neodymium Binary Systems
	Nd-Pr
	Nd-Sb

	Nickel Binary Systems
	Ni-Pd
	Ni-Si
	Ni-Ta
	Ni-Ti
	Ni-V
	Ni-W
	Ni-Y
	Ni-Zr

	Oxygen Binary Systems
	O-Pb
	O-Sn
	O-Sr
	O-Y
	O-Zr

	Phosphorus Binary Systems
	P-Sb
	P-Si

	Lead Binary Systems
	Pb-Pd
	Pb-Sb
	Pb-Si
	Pb-Sn
	Pb-Tl
	Pb-Zn

	Palladium Binary Systems
	Pd-Ru
	Pd-Sn

	Praseodymium Binary System
	Pr-Sb

	Platinum Binary Systems
	Pt-Rh
	Pt-Ru

	Rhenium Binary Systems
	Re-Ta
	Re-W

	Antimony Binary Systems
	Sb-Si
	Sb-Sn
	Sb-Zn

	Selenium Binary Systems
	Se-Sn
	Se-Te
	Se-Tl

	Silicon Binary Systems
	Si-Sn
	Si-Ta
	Si-Te
	Si-Ti
	Si-U
	Si-V
	Si-W
	Si-Y
	Si-Zn
	Si-Zr

	Tin Binary Systems
	Sn-Ti
	Sn-Zn
	Sn-Zr

	Tantalum Binary Systems
	Ta-Ti
	Ta-V
	Ta-W
	Ta-Zr

	Tellurium Binary System
	Te-Zn

	Titanium Binary Systems
	Ti-V
	Ti-W
	Ti-Zr

	Uranium Binary System
	U-Zr

	Vanadium Binary System
	V-Zr

	Yttrium Binary System
	Y-Zr



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


