
2 Binary Systems: Hg – Zn 1

Hg – Zn (Mercury – Zinc)
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Fig. 1. Calculated phase diagram for the system Hg-Zn.

The Hg-Zn system is of interest for the semiconductor industry because of the infrared sensitive tellurides
which form a continuous solid solution between HgTe and ZnTe. Reviews on the literature of the Hg-
Zn system have been given in [1995Zab, 1998Han] and a thermodynamic dataset has been optimised by
[1998Han] which is based on the SGTE recommended element data. The liquidus has been determined
throughout the whole composition range already long ago [1903Pus]. More investigations of the liquidus in
the Hg-rich region have been reported by [1910Coh] and [1946Pes] who investigated especially the eutectic
close to pure mercury. Many other contributions to the liquidus have been reported in the literature and a
compilation of these data can be found in the review of [1995Zab]. A wide range of scattered data has been
reported in the literature for the solubility of mercury in solid zinc probably due to problems in attaining
equilibrium. The most reliable data seem to be given by [1967Tan] since the samples have been equilibrated
for up to one year. The solubility of Zn in solid Hg is small and not precisely known. Three intermetallic
phases have been found which are all described as stoichiometric compounds in the assessment [1998Han].
Two of them , HgZn2 and HgZn3, seem to have a wider solubility range. From calorimetric investigations
of liquid alloys enthalpies of mixing have been reported [1960Kle, 1960Wit]. The assessment takes also
into account activity data for Hg in liquid alloys reported in [1912Hil, 1933Ped, 1971Koz].

Table I. Phases, structures and models.

Phase Struktur- Prototype Pearson Space SGTE Model
bericht symbol group name

liquid LIQUID (Hg,Zn)1
A10 A10 αHg hR1 R3m RHOMBO A10 (Hg,Zn)1
Hg3Zn · · · · · · · · · · · · HG3ZN Hg3Zn1

HgZn2 · · · · · · · · · · · · HGZN2 Hg1Zn2

HgZn3 · · · β’Cu3Ti oC4 Cmc21 HGZN3 Hg1Zn3

hex A3 Mg hP2 P63/mmc HCP ZN Zn1
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Table II. Invariant reactions.

Reaction Type T / K Compositions / xZn ∆rH / (J/mol)

liquid + hex ⇀↽ HgZn3 peritectic 315.6 0.090 0.980 0.750 −1703
liquid + HgZn3 ⇀↽ HgZn2 peritectic 292.7 0.055 0.750 0.667 −330
liquid + HgZn2 ⇀↽ Hg3Zn peritectic 291.2 0.053 0.667 0.250 −1157
liquid ⇀↽ A10 + Hg3Zn eutectic 233.0 0.007 0.000 0.250 −2341

Table IIIa. Integral quantities for the liquid phase at 700 K.

xZn ∆Gm ∆Hm ∆Sm GE
m SE

m ∆CP

[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 −1612 277 2.699 280 −0.004 0.000
0.200 −2413 414 4.038 500 −0.122 0.000
0.300 −2894 461 4.794 661 −0.285 0.000
0.400 −3155 456 5.157 762 −0.438 0.000
0.500 −3231 424 5.222 803 −0.542 0.000
0.600 −3136 381 5.025 781 −0.571 0.000
0.700 −2862 331 4.562 693 −0.517 0.000
0.800 −2376 266 3.774 537 −0.387 0.000
0.900 −1585 166 2.501 307 −0.202 0.000
1.000 0 0 0.000 0 0.000 0.000

Reference states: Hg(liquid), Zn(liquid)

Table IIIb. Partial quantities for Hg in the liquid phase at 700 K.

xHg ∆GHg ∆HHg ∆SHg GE
Hg SE

Hg aHg γHg

[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 −583 79 0.946 30 0.070 0.905 1.005
0.800 −1180 245 2.036 119 0.180 0.816 1.021
0.700 −1809 415 3.178 267 0.212 0.733 1.047
0.600 −2496 544 4.342 477 0.095 0.651 1.085
0.500 −3279 617 5.566 755 −0.197 0.569 1.138
0.400 −4226 657 6.975 1107 −0.643 0.484 1.209
0.300 −5464 719 8.833 1543 −1.177 0.391 1.304
0.200 −7293 895 11.696 2075 −1.686 0.286 1.428
0.100 −10686 1308 17.134 2715 −2.011 0.159 1.594
0.000 −∞ 2119 ∞ 3482 −1.947 0.000 1.819

Reference state: Hg(liquid)
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Table IIIc. Partial quantities for Zn in the liquid phase at 700 K.

xZn ∆GZn ∆HZn ∆SZn GE
Zn SE

Zn aZn γZn

[J/mol] [J/mol] [J/(mol·K)] [J/mol] [J/(mol·K)]

0.000 −∞ 3663 ∞ 3096 0.810 0.000 1.702
0.100 −10873 2059 18.474 2528 −0.671 0.154 1.544
0.200 −7342 1092 12.049 2025 −1.333 0.283 1.416
0.300 −5427 568 8.563 1581 −1.447 0.394 1.312
0.400 −4143 323 6.380 1190 −1.239 0.491 1.227
0.500 −3183 231 4.877 851 −0.886 0.579 1.157
0.600 −2410 198 3.725 563 −0.522 0.661 1.102
0.700 −1747 165 2.731 329 −0.234 0.741 1.058
0.800 −1146 109 1.793 152 −0.062 0.821 1.027
0.900 −573 39 0.875 40 −0.001 0.906 1.007
1.000 0 0 0.000 0 0.000 1.000 1.000

Reference state: Zn(liquid)
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Fig. 2. Integral quantities of the liquid phase at T=700 K.
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Fig. 3. Activities in the liquid phase at T=700 K.

Table IV. Standard reaction quantities at 298.15 K for the compounds per mole of atoms.

Compound xZn ∆fG
◦ / (J/mol) ∆fH

◦ / (J/mol) ∆fS
◦ / (J/(mol·K)) ∆fC

◦
P / (J/(mol·K))

Hg3Zn1 0.250 −111 −1255 −3.835 0.003
Hg1Zn2 0.667 −149 −1455 −4.380 0.007
Hg1Zn3 0.750 −158 −1354 −4.013 0.008

Landolt-Börnstein
New Series IV/19B

SGTE



4 2 Binary Systems: Hg – Zn

References

[1903Pus] N.A. Puschin: Z. Anorg. Chem. 36 (1903) 201–254.
[1910Coh] E. Cohen, K. Inouye: Z. Phys. Chem. 71 (1910) 625–635.
[1912Hil] J. Hildebrand: Trans. Electrochem. Soc. 22 (1912) 319–324.
[1933Ped] J.S. Pedder, S. Barrat: J. Chem. Soc. (1933) 537–546.
[1946Pes] V. Peshkov: Zh. Fiz. Khim. 20 (1946) 835–851.
[1960Kle] O.J. Kleppa: Acta Metall. 8 (1960) 435–445.
[1960Wit] F.E. Wittig, P. Scheidt: Naturwiss. 47 (1960) 250–251.
[1967Tan] I. Tangerini: Metall. Ital. 59 (1968) 495–500.
[1971Koz] L.F. Kozin, R.Sh. Nigmetova, A.M. Dairova: Russ. J. Phys. Chem. 45 (1971) 1180–1182.
[1995Zab] L.A. Zabdyr, C. Guminski: J. Phase Equilibria 16 (1995) 353–360.
[1998Han] S.C. Hansen: Calphad 22 (1998) 359–373.

SGTE Landolt-Börnstein
New Series IV/19B


	PREVIOUS DOCUMENT
	NEXT DOCUMENT
	 
	LB-Home
	Book Front Matter
	Title Page
	Authors
	Member organizations of SGTE
	Dedication
	Preface
	Contents
	Survey Vol. IV/19

	Introduction
	Assessment and selection procedures
	Thermodynamic modelling
	Description of the tables and diagrams
	Description of the software
	References

	Index of binary systems (Vol. IV/19B5)
	Binary systems (alphabetically ordered)
	Ag systems
	Ag-B
	Ag-Ba
	Ag-Be
	Ag-C
	Ag-Ca
	Ag-Cd
	Ag-Ce
	Ag-Cr
	Ag-Cu
	Ag-Fe
	Ag-Mo
	Ag-Nb
	Ag-O
	Ag-Te
	Ag-V
	Ag-W

	Al systems
	Al-Be
	Al-Dy
	Al-Gd
	Al-Ho
	Al-Ru
	Al-Sc
	Al-Sn
	Al-Sr

	Au systems
	Au-B
	Au-Co
	Au-Hf
	Au-Ni
	Au-Pb
	Au-Ti
	Au-Zr

	B systems
	B-Zr

	Ba systems
	Ba-Ru

	Bi systems
	Bi-Pd

	C systems
	C-Ir
	C-Os
	C-Pd
	C-Pt
	C-Rh
	C-Ru
	C-Zn

	Ca systems
	Ca-Li
	Ca-Ru

	Cd systems
	Cd-Y

	Ce systems
	Ce-Ni

	Co systems
	Co-Gd
	Co-Ge
	Co-O
	Co-Pd
	Co-Y
	Co-Zn

	Cr systems
	Cr-Ru

	Cu systems
	Cu-Ir

	Dy systems
	Dy-Mg

	Eu systems
	Eu-Pd
	Eu-Sn

	Fe systems
	Fe-Ru
	Fe-Sb

	Ga systems
	Ga-Mg
	Ga-Si
	Ga-Ti

	Gd systems
	Gd-Li
	Gd-Mg
	Gd-Mn
	Gd-Mo
	Gd-Zr

	Hf systems
	Hf-Mo
	Hf-Nb
	Hf-Ni
	Hf-W

	Hg systems
	Hg-Sn
	Hg-Te
	Hg-Zn

	Ho systems
	Ho-Mg

	In systems
	In-La
	In-Pd

	Ir systems
	Ir-Ni
	Ir-Pt
	Ir-Rh
	Ir-Ru
	Ir-Zr

	La systems
	La-Mg

	Li systems
	Li-N
	Li-Na
	Li-Sn

	Mg systems
	Mg-Tm
	Mg-Yb

	Mn systems
	Mn-Sc

	Mo systems
	Mo-V
	Mo-Zr

	N systems
	N-Si

	Nb systems
	Nb-Ta

	Ni systems
	Ni-Pb
	Ni-Ru
	Ni-Zn

	Os systems
	Os-Si

	Pd systems
	Pd-Rh
	Pd-Sm
	Pd-Tb

	Ru systems
	Ru-Si
	Ru-Zr

	Sn systems
	Sn-V

	V systems
	V-W

	W systems
	W-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 false
  /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


