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As – Fe (Arsenic – Iron) 

Phase diagram 
A thermodynamic assessment of the As-Fe system has been performed by Pei et al. [94 Pei] using an 
ionic two-sublattice model of the liquid alloys. The resulting phase diagram is given in Fig. 1. To show 
more clearly the phase equilibria in the neighbourhood of the intermediate phase As2Fe3, this regions are 
reproduced in an enlarged version in Fig. 2. 

By rapid cooling a solid solution (α - Fe) transforms to lath-shaped metastable martensite [77 Boz]. 
The γ-loop at least is shown in Fig. 3. 
A short discussion is given by [Massalski]. 

Crystal structure 
Crystal structure data are collected in Table 1. 

Table 1. As–Fe. Crystallographic data of intermediate phases [91 Oka]. 
 

Phase Composition 
[at% Fe] 

Structure Prototype Lattice parameters [nm] Reference 

    a b c   

As2Fe 33 ort FeS2 

marcasite 

0.526 0.593 0.285 [32 Bue] 

AsFe 50 ort MnP 0.548 0.349 0.612 [28 Hag] 
As2Fe3 57 … 63       
AsFe2 66.2 tet Cu2Sb 0.3634  0.5985 [29 Hag] 
As5Fe12 

(high 
pressure) 

70.6 hex  0.67855  1.631 [83 Maa] 

Thermodynamics 
On the basis of calorimetrically determined reaction enthalpies Wypartowicz et al. [95 Wyp] have calcu-
lated enthalpies of mixing of liquid As-Fe alloys. The results are plotted in Fig. 4. 

In the course of the above mentioned assessment thermodynamic properties for liquid alloys have 
been calculated. The obtained thermodynamic activities are plotted in Fig. 5 and Fig. 6, the enthalpies of 
mixing in Fig. 7. The entropies of mixing are given in Fig. 8. It should be mentioned that Botor et al. 
[91 Bot] in the limited concentration area between 20 and 35 at% As have determined thermodynamic 
activities on the basis of vapor pressure measurements. The results are compatible with Fig. 5. 
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Fig. 1. As–Fe. Calculated phase diagram [94 Pei]. 
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Fig. 2. As–Fe. Partial phase diagram in an enlarged 
version [94 Pei]. 
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Fig. 3. As–Fe. The γ-loop in the As-Fe system 
[94 Pei]. 
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Fig. 4. As–Fe. Experimentally determined enthalpies of mixing in liquid alloys [95 Wyp]. 
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Fig. 5. As–Fe. Thermodynamic activities in liquid alloys [94 Pei]. 
 



 Phase Equilibria, Crystallographic and Thermodynamic Data of Binary Alloys 4 
 

Landolt-Börnstein 
New Series IV/12A 
Supplement to IV/5A 

As-Fe

at % Fe
50 60 70 80 90 Fe

Th
er

m
od

yn
am

ic 
ac

tiv
ity

a AsL

0.25

0.20

0.15

0.10

0.05

0

Raoult’s law

1873K
1423K

 

  
 
 
 
 
 
 
 
 
 
Fig. 6. As–Fe. Thermodynamic activities in liquid 
alloys with concentrations < 50 at% As [94 Pei]. 
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Fig. 7. As–Fe. Calcu-
lated enthalpies of 
mixing in liquid alloys 
[94 Pei]. 

 

As-Fe

at % Fe
As 10 20 30 40 50 60 70 80 90 Fe

0

2

−2

En
tro

py
[J

 g
-a

to
m

K
]

∆
SL,

ex
1

1
−

−

 

  
 
Fig. 8. As–Fe. Calcu-
lated entropies of 
mixing in liquid alloys 
[94 Pei]. 
 

References 
[28 Hag] Hagg, G.: Z. Krist. 68 (1928) 470 
[29 Hag] Hagg, G.: Z. Krist. 71 (1929)  
[32 Bue] Buerger, M.J.: Z. Krist. 97 (1932) 504 
[83 Maa] Maarek, E., Madem, R., Chaudonat, P., Fruchard, R., Senatur, J.P., Auerbuech-Pouchot, 

M.T., Batmann, M., Durif, A., Wolfars, P.: Res. Bull. 18 (1983) 473 
[91 Bot] Botor, J., Zajaczkowski, A., Dziewidek, L., Siderov, G.H.: Z. Metallkde. 82 (1991) 304 
[91 Oka] Okamoto, H.: J. Phase Equilibria 12 (1991) 457 
[94 Pei] Pei, B., Björgman, B., Jansson, B., Sundman, B.: Z. Metallkde. 85 (1994) 171 
[95 Wyp] Wypartowicz, J., Fitzner, K., Kleppa, O.J.: J. Alloys and Comp. 217 (1995) 1 
[Massalski] Massalski, T.B., (ed.): “Binary Alloy Phase Diagrams”, Second Edition, The Materials 

Information Society, ASM International, Materials Park, Ohio (1992) 
 


	PREVIOUS DOCUMENTFILE
	NEXT DOCUMENTFILE
	 
	Springer
	LB-Home
	Contents: Ac-Ag to Au-Zr. Supplement to IV/5A.
	Title Page, Contributors, Preface
	Title Page
	Editor and Author
	Preface
	Contents

	Introduction
	Thermodynamic functions and notation used
	Some physical properties of the elements
	Crystal structures of the elements
	Allotropic modifications of the elements at normal pressure
	High-pressure modifications of the elements
	Some thermodynamic properties of the elements
	Enthalpies of transition of elements in the solid state
	List of symbols
	List of abbreviations

	Actinium Binary Systems Ac-Ag...Ac-As
	Ac-Ag (Actinium-Silver)
	Ac-Au (Actinium-Gold)
	Ac-B (Actinium-Boron)
	Ac-Cr (Actinium-Chromium)
	Ac-Cu (Actinium-Copper)
	Ac-H (Actinium-Hydrogen)
	Ac-Hg (Actinium-Mercury)
	Ac-Mg (Actinium-Magnesium)
	Ac-O (Actinium-Oxygen)
	Ac-S (Actinium-Sulfur)

	Silver Binary Systems Ag-Al...Ag-Zr
	Ag-Al (Silver-Aluminum)
	Ag-Ar (Silver-Argon)
	Ag-As (Silver-Arsenic)
	Ag-At (Silver-Astatine)
	Ag-Au (Silver-Gold)
	Ag-B (Silver-Boron)
	Ag-Ba (Silver-Barium)
	Ag-Bi (Silver-Bismuth)
	Ag-Br (Silver-Bromine)
	Ag-C (Silver-Carbon)
	Ag-Ca (Silver-Calcium)
	Ag-Ce (Silver-Cerium)
	Ag-Cl (Silver-Chlorine)
	Ag-Cu (Silver-Copper)
	Ag-Dy (Silver-Dysprosium)
	Ag-Eu (Silver-Europium)
	Ag-F (Silver-Fluorine)
	Ag-Fr (Silver-Francium)
	Ag-Ga (Silver-Gallium)
	Ag-Gd (Silver-Gadolinium)
	Ag-Ge (Silver-Germanium)
	Ag-H (Silver-Hydrogen)
	Ag-He (Silver-Helium)
	Ag-Hf (Silver-Hafnium)
	Ag-Hg (Silver-Mercury)
	Ag-I (Silver-Iodine)
	Ag-In (Silver-Indium)
	Ag-Ir (Silver-Iridium)
	Ag-La (Silver-Lanthanum)
	Ag-Lu (Silver-Lutetium)
	Ag-Mg (Silver-Magnesium)
	Ag-Mn (Silver-Manganese)
	Ag-Mo (Silver-Molybdenum)
	Ag-Nd (Silver-Neodymium)
	Ag-Ne (Silver-Neon)
	Ag-Np (Silver-Neptunium)
	Ag-P (Silver-Phosphorus)
	Ag-Pa (Silver-Protactinium)
	Ag-Pm (Silver-Prometium)
	Ag-Po (Silver-Polonium)
	Ag-Pr (Silver-Praseodymium)
	Ag-Pt (Silver-Platinum)
	Ag-Ra (Silver-Radium)
	Ag-Re (Silver-Rhenium)
	Ag-Rn (Silver-Radon)
	Ag-Ru (Silver-Ruthenium)
	Ag-Sb (Silver-Antimony)
	Ag-Sc (Silver-Scandium)
	Ag-Se (Silver-Selenium)
	Ag-Sm (Silver-Samarium)
	Ag-Sn (Silver-Tin)
	Ag-Ta (Silver-Tantalum)
	Ag-Tc (Silver-Technetium)
	Ag-Te (Silver-Tellurium)
	Ag-Th (Silver-Thorium)
	Ag-Ti (Silver-Titanium)
	Ag-Tm (Silver-Thulium)
	Ag-V (Silver-Vanadium)
	Ag-W (Silver-Tungsten)
	Ag-Xe (Silver-Xenon)
	Ag-Y (Silver-Yttrium)
	Ag-Yb (Silver-Ytterbium)
	Ag-Zn (Silver-Zinc)
	Ag-Zr (Silver-Zirconium)

	Aluminum Binary Systems Al-Au...Al-Zr
	Al-Au (Aluminum-Gold)
	Al-B (Aluminum-Boron)
	Al-Ba (Aluminum-Barium)
	Al-C (Aluminum-Carbon)
	Al-Ca (Aluminum-Calcium)
	Al-Ce (Aluminum-Cerium)
	Al-Co (Aluminum-Cobalt)
	Al-Cr (Aluminum-Chromium)
	Al-Cs (Aluminum-Cesium)
	Al-Cu (Aluminum-Copper)
	Al-Eu (Aluminum-Europium)
	Al-Fe (Aluminum-Iron)
	Al-Ga (Aluminum-Gallium)
	Al-Gd (Aluminum-Gadolinium)
	Al-Ge (Aluminum-Germanium)
	Al-H (Aluminum-Hydrogen)
	Al-Hf (Aluminum-Hafnium)
	Al-In (Aluminum-Indium)
	Al-Ir (Aluminum-Iridium)
	Al-La (Aluminum-Lanthanum)
	Al-Li (Aluminum-Lithium)
	Al-Lu (Aluminum-Lutetium)
	Al-Mg (Aluminum-Magnesium)
	Al-Mn (Aluminum-Manganese)
	Al-Mo (Aluminum-Molybdenum)
	Al-Nb (Aluminum-Niobium)
	Al-Nd (Aluminum-Neodymium)
	Al-Ni (Aluminum-Nickel)
	Al-O (Aluminum-Oxygen)
	Al-Os (Aluminum-Osmium)
	Al-Pb (Aluminum-Lead)
	Al-Pd (Aluminum-Palladium)
	Al-Pm (Aluminum-Promethium)
	Al-Pr (Aluminum-Praseodymium)
	Al-Pt (Aluminum-Platinum)
	Al-Rb (Aluminum-Rubidium)
	Al-Re (Aluminum-Rhenium)
	Al-Rh (Aluminum-Rhodium)
	Al-Ru (Aluminum-Ruthenium)
	Al-S (Aluminum-Sulphur)
	Al-Sb (Aluminum-Antimony)
	Al-Sc (Aluminum-Scandium)
	Al-Se (Aluminum-Selenium)
	Al-Si (Aluminum-Silicon)
	Al-Sm (Aluminum-Samarium)
	Al-Sn (Aluminum-Tin)
	Al-Sr (Aluminum-Strontium)
	Al-Ta (Aluminum-Tantalum)
	Al-Tb (Aluminum-Terbium)
	Al-Tc (Aluminum-Technetium)
	Al-Te (Aluminum-Tellurium)
	Al-Ti (Aluminum-Titanium)
	Al-Tl (Aluminum-Thallium)
	Al-Tm (Aluminum-Thulium)
	Al-U (Aluminum-Uranium)
	Al-V (Aluminum-Vanadium)
	Al-W (Aluminum-Tungsten)
	Al-Y (Aluminum-Yttrium)
	Al-Yb (Aluminum-Ytterbium)
	Al-Zn (Aluminum-Zinc)
	Al-Zr (Aluminum-Zirconium)

	Americium Binary Systems Am-As...Am-U
	Am-As (Americium-Arsenic)
	Am-Be (Americium-Beryllium)
	Am-Bi (Americium-Bismuth)
	Am-Cu (Americium-Copper)
	Am-H (Americium-Hydrogen)
	Am-Hg (Americium-Mercury)
	Am-N (Americium-Nitrogen)
	Am-Np (Americium-Neptunium)
	Am-O (Americium-Oxygen)
	Am-P (Americium-Phosphorus)
	Am-Pd (Americium-Palladium)
	Am-Pt (Americium-Platinum)
	Am-Pu (Americium-Plutonium)
	Am-S (Americium-Sulfur)
	Am-Sb (Americium-Antimony)
	Am-Te (Americium-Tellurium)
	Am-U (Americium-Uranium)

	Argon Binary Systems Ar-Au...Ar-Mg
	Ar-Au (Argon-Gold)
	Ar-Be (Argon-Beryllium)
	Ar-Mg (Argon-Magnesium)

	Arsenic Binary Systems As-B...As-Zr
	As-B (Arsenic-Boron)
	As-Ba (Arsenic-Barium)
	As-Bk (Arsenic-Berkelium)
	As-Ca (Arsenic-Calcium)
	As-Cd (Arsenic-Cadmium)
	As-Cf (Arsenic-Californium)
	As-Cm (Arsenic-Curium)
	As-Co (Arsenic-Cobalt)
	As-Cr (Arsenic-Chromium)
	As-Cs (Arsenic-Cesium)
	As-Cu (Arsenic-Copper)
	As-Dy (Arsenic-Dysprosium)
	As-Er (Arsenic-Erbium)
	As-Eu (Arsenic-Europium)
	As-Fe (Arsenic-Iron)
	As-Ga (Arsenic-Gallium)
	As-Gd (Arsenic-Gadolinium)
	As-Ge (Arsenic-Germanium)
	As-Hf (Arsenic-Hafnium)
	As-Hg (Arsenic-Mercury)
	As-Ho (Arsenic-Holmium)
	As-In (Arsenic-Indium)
	As-Ir (Arsenic-Iridium)
	As-K (Arsenic-Potassium)
	As-Li (Arsenic-Lithium)
	As-Lu (Arsenic-Lutetium)
	As-Mn (Arsenic-Manganese)
	As-Na (Arsenic-Sodium)
	As-Np (Arsenic-Neptunium)
	As-O (Arsenic-Oxygen)
	As-Os (Arsenic-Osmium)
	As-P (Arsenic-Phosphorus)
	As-Pb (Arsenic-Lead)
	As-Pd (Arsenic-Palladium)
	As-Pt (Arsenic-Platinum)
	As-Rb (Arsenic-Rubidium)
	As-S (Arsenic-Sulfur)
	As-Sc (Arsenic-Scandium)
	As-Se (Arsenic-Selenium)
	As-Si (Arsenic-Silicon)
	As-Sm (Arsenic-Samarium)
	As-Sn (Arsenic-Tin)
	As-Sr (Arsenic-Strontium)
	As-Tb (Arsenic-Terbium)
	As-Tc (Arsenic-Technetium)
	As-Te (Arsenic-Tellurium)
	As-Th (Arsenic-Thorium)
	As-Ti (Arsenic-Titanium)
	As-Tm (Arsenic-Thulium)
	As-V (Arsenic-Vanadium)
	As-Yb (Arsenic-Ytterbium)
	As-Zn (Arsenic-Zinc)
	As-Zr (Arsenic-Zirconium)

	Astatine Binary Systems At-Au...At-Mo
	At-Au (Astatine-Gold)
	At-Hg (Astatine-Mercury)
	At-Mo (Astatine-Molybdenum)

	Gold Binary Systems Au-B...Au-Zr
	Au-B (Gold-Boron)
	Au-Ba (Gold-Barium)
	Au-Be (Gold-Beryllium)
	Au-Ca (Gold-Calcium)
	Au-Ce (Gold-Cerium)
	Au-Er (Gold-Erbium)
	Au-F (Gold-Fluorine)
	Au-Fr (Gold-Francium)
	Au-Ga (Gold-Gallium)
	Au-Gd (Gold-Gadolinium)
	Au-Ge (Gold-Germanium)
	Au-Hf (Gold-Hafnium)
	Au-Hg (Gold-Mercury)
	Au-Ho (Gold-Holmium)
	Au-I (Gold-Iodine)
	Au-In (Gold-Indium)
	Au-K (Gold-Potassium)
	Au-Kr (Gold-Krypton)
	Au-La (Gold-Lanthanum)
	Au-Lu (Gold-Lutetium)
	Au-Na (Gold-Sodium)
	Au-Nb (Gold-Niobium)
	Au-Nd (Gold-Neodymium)
	Au-Ni (Gold-Nickel)
	Au-O (Gold-Oxygen)
	Au-Pb (Gold-Lead)
	Au-Pm (Gold-Prometium)
	Au-Po (Gold-Polonium)
	Au-Pr (Gold-Praseodymium)
	Au-Pt (Gold-Platinum)
	Au-Ra (Gold-Radium)
	Au-Rb (Gold-Rubidium)
	Au-Rn (Gold-Radon)
	Au-Sb (Gold-Antimony)
	Au-Sc (Gold-Scandium)
	Au-Si (Gold-Silicon)
	Au-Sn (Gold-Tin)
	Au-Ta (Gold-Tantalum)
	Au-Tb (Gold-Terbium)
	Au-Te (Gold-Tellurium)
	Au-Ti (Gold-Titanium)
	Au-Tm (Gold-Thulium)
	Au-V (Gold-Vanadium)
	Au-Xe (Gold-Xenon)
	Au-Y (Gold-Yttrium)
	Au-Zn (Gold-Zinc)
	Au-Zr (Gold-Zirconium)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 2400
  /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


