2 Binary Systems: Se — Sn
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Fig. 1. Calculated phase diagram for the system Se-Sn.
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The Se-Sn system has been assessed by [96Feu]. Two intermediate compounds exist, SnSe and SnSex,
which melt congruently at 1147 K and 920 K, respectively. These values are deduced from a calculation
using the optimised data, which is based on enthalpies of mixing in the liquid, the heat content, C, mea-
surements, and heat of formation for both compounds, chemical potential obtained by Knudsen effusion
method. SnSe presents a binary solid solution and exhibits a phase transition involving peritectic and eu-
tectoid invariants at 799 K and 793 K. On the Sn-rich side a miscibility gap is present in the liquid with
a monotectic reaction at 1104 K. No terminal solid solutions have been determined, and the invariants are
degenerated on Sn and Se.

Table 1. Phases, structures and models.

Phase  Struktur- Prototype Pearson Space SGTE Model

bericht symbol  group name
liquid LIQUID (Se,SeSn,Sn),
A8 A8 ~vSe hP3 P3;21 TRIGONAL_A8 Se;
SnSey,  C6 Cdl, hP3 P3ml C6_SNSE2 Sn; Seq
BSnSe B33 CrB oC'8 Cmcem SNSE_H Sn;Seq
aSnSe  B16 GeS oP8 Pnma SNSE_L Snj Se;y
bet Ab 6Sn tl4 I4y/amd BCT_AS Sn;
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2 2 Binary Systems: Se — Sn

Table II. Invariant reactions.

Reaction Type T/K Compositions / zgy, A, H / (J/mol)
liquid = #SnSe congruent 1147.2  0.500 0.500 —15828
liquid = liquid’ + liquid”  critical 1140.0 0.649 0.649 0.649 0
liquid’ = (3SnSe + liquid” monotectic 1104.3 0.571 0.500 0.761 —13148
liquid’ = SnSes congruent 920.1 0.333 0.333 —16156
liquid’ = SnSes + SSnSe  eutectic 904.2 0.389 0.333 0.500 —14180
(SnSe = aSnSe polymorphic ~ 796.5 0.500 0.500 —642
liquid” = aSnSe + bet eutectic 505.1 1.000 0.500 1.000  —7032
liquid’ = A8 + SnSes eutectic 493.9 0.000 0.000 0.333  —6700

Table ITlIa. Integral quantities for the liquid phase at 1175 K.

TsSn AGy AH,, ASn GE SE ACp

D/mol]  [Vmol] [MmolK)] [Vmol] [J(molK)] [J(mol-K)]
0.000 0 0 0.000 0 0.000 0.000
0.100 —11190 —T7588 3.066 —8014 0.363 3.310
0.200 —21017 -—16174 4.122 —16128 —0.039 6.618
0.300 —30021 —25879 3.525 —24053 —1.554 9.929
0.400 —37563 —36666 0.763 —30988 —4.833 13.279
0.500 —40756 —46966 —5.284 —33985 —11.048 22.099
0.600 —33784 —32426 1.155 —27209 —4.441 13.767
0.700 —25978 —21287 3.993 —20010 —1.086 10.148
0.800 —18015 —12704 4.521 —13127 0.360 6.710
0.900 —9659 —5782 3.299 —6483 0.596 3.339
1.000 0 0 0.000 0 0.000 0.000

Reference states: Se(liquid), Sn(liquid)

Table IIIb. Partial quantities for Se in the liquid phase at 1175 K.

TSe AGse AHg, ASge Glé:e Sge age YSe
[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 —953 475 1.215 76 0.339 0.907 1.008
0.800 —2122 2090 3.585 58 1.729 0.805 1.006
0.700 —4623 4958 8.154 —1138 5.188 0.623 0.890
0.600 —12495 8155 17.574 —7504 13.327 0.278 0.464
0.500 —57589 —70237 —10.764 —50817 —16.527 0.003 0.006
0.400 —80184 —109655 —25.082 —71232 —32.701 0.000 0.001
0.300 —81014 —88959 —6.762 —69252 —16.772  0.000 0.001
0.200 —82837 —73839 7.658 —67114 —5.724 0.000 0.001
0.100 —87948 —62348 21.788 —65453 2.643 0.000 0.001
0.000 —00 —53324 oo —64228 9.280 0.000 0.001

Reference state: Se(liquid)
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2 Binary Systems: Se — Sn 3

Table Ilc. Partial quantities for Sn in the liquid phase at 1175 K.

Tsn AGgy AHg, ASg, GE, SE asn  Ysn
[J/mol] [J/mol] [J/(mol-K)]  [J/mol] [J/(mol-K)]
0.000 —00 —71379 oo —79230 6.682 0.000 0.000
0.100 —103326 —80148 19.726 —80831 0.581 0.000 0.000
0.200 —96597 —89229 6.271 —80874 —7.111  0.000 0.000
0.300 —89285 —97834 —7.276 —T77522 —17.286 0.000 0.000
0.400 —75165 —103898 —24.454 —66213 —-32.072 0.000 0.001
0.500 —23924 —23695 0.195 —17152 —5.568 0.086 0.173
0.600 —2850 19060 18.646 2141 14.399 0.747 1.245
0.700 —2391 7716 8.602 1093 5.636 0.783 1.118
0.800 —1810 2580 3.736 370 1.881 0.831 1.039
0.900 —960 503 1.245 69 0.369 0.906 1.007
1.000 0 0 0.000 0 0.000 1.000 1.000

Reference state: Sn(liquid)
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Fig. 2. Integral quantities of the liquid phase at Fig. 3. Activities in the liquid phase at T'=1175 K.
T=1175 K.

Table I'V. Standard reaction quantities at 298.15 K for the compounds per mole of atoms.

Compound zg, AyG°/(J/mol) ArH®/(J/mol) A¢S°/(J/(molK)) A¢CP% /(J/(mol-K))

Sn; Seo 0.333 —38759 —38295 1.558 —0.822

3Sn;Seq 0.500 —53431 —54117 —2.302 —0.050

aSn;Se; 0.500 —53833 —54760 —3.109 —0.050
References

[96Feu] Y. Feutelais, M. Majid, B. Legendre, S.G. Fries: J. Phase Equilibria 17 (1996) 40—49.

Landolt-Bornstein SGTE

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


