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The Platinum-Germanium Phase Diagram

by Yoshihiro OYA~-SEIMIYA

The Pt-Ge binary phase diagram proposed by Jain and Bhan is reinvestigated.
The revision hereby made is as follows : Pt:Ge forms from liquid via a peritectic
reaction, PtsGes has little homogeneity range, Pt:Ge; has no solid transformation and
PtsGe heving a wide homogeneity range forms from liquid via a peritectic reaction.
The crystal stracture of PtsGe is confirmed to be a monoclinically distorted DO~
Type, which is an isotype of Pt:Si low temperature form.
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Fig. I. The Pt-Ge phase diagram as proposed by Jain and Bhan®
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FU L MEM U 7z Pt-Ge 2 TTRINAER % Fig2 1o 7. &M% DTA #ifE® Figl3 &
T3, Figd 3 DTA KX VBEINLTERRIGKE BT B8R EZE L Db DT,
O S IHEB X UHIFRICORET 28R REi2 2 e B TE S, Pt-Ge2 TR T
REH T oD IHKEAELRREVEE S Z e8bh b, IhoDORIGERIE Tablel
WHIEEL, B KR EBEIE DL THEDETRLI, T Table iz & W fEskotk
BER (Fig.l) & ORICIMEX BHESH 2 2 EbSb b, i b K E RHhESRIL, Pt.Ge #
OB T 3D TH D, FRIZLINIETEHD SERET 5D TIR%R <, 1068K TL

Table | Invariant reactions in the Pt-Ge system.

No Type Reaction(at%) Temperature (K)
1 Peritectic L (28.5) 4+ ¥ (Pt) (6.6) =Pt;Ge (23.5) 1224 +3K
2 peritectic L (35.0) +Pt;:Ge(23.9) =Pt,Ge 1068
3 Eutectic L (36.5) =Pt;Ge, +Pt,Ge 1056
4 peritectic L (37.4) + PtGe=Pt,Ge, 1080
5 peritectic L (64.0) + PtGe=P1,Ge; 1152
6 peritectic L (72.5) pt.Ge; = PtGe, 1101
7 Eutectic L (78.0) =PtGe, +Ge 1043
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Fig. 2. The Pt-Ge phase diagram presently revised. Open mark indicates that
Dots on the

the alloy is single phase, while half filled mark two phases.

phase boundaries are the results of DTA.
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Fig. 3. Some examples of DTA heating
curves of the Pt-Ge alloys.
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Fig. 4. Intensity of the thermal effects on DTA heating curves associated
with invariant reactions in the Pt-Ge system.

Table2 Crystal structure and lattice parameter of the phases in the Pt-Ge binary system.
Phase Structure Lattice Parameter (10~'nm) Reference Rmark
v{(Pt) | Al(Gu) a=3.930(Pt) ~3.920(5nt%Ge) | Present Work | Fig.6

monoclinic a=7.923,B=7.771, ¢=5516 | Present Work | Fig.8(23at%Ge)
Pt;Ge Do¢ type B=44.7 | Mayer & Schubert | Fig.8

DO¢ (U;S1) a=>5.499, ¢=7.933 Ellner & Predel | Fig.8(metastable)
Pt.Ge | C22(Fe,P) a=6.68, c¢=3.53 Schubert

related to Present Work | Fig.7(40at%Ge)
Pt;Ge, | the C22 or a=7.549, b=6.854, c=12.240 | Heinrich & Schubert | Fig.7

B31 type | a=7.544, b=3.423, c=12.236 | Bhan & Schubert | (not exist)

PtGe | B31(MnP) a=6.088, b=>5.732, ¢=3.701 | Pfisterer & Schubert

resembling the a=16.430, b=3.378, ¢=6.221 | Bhan & Schubert
Pt,Ge, | B31 type with a=16.440, b=3.378, ¢=6.220 | Jain & Bhan

orderd vacancies | a=16.441, b=23.377, ¢=2.909 | Schubert
PtGe, | C35(CaCl,) a=6.185, b=5.767, ¢=2.908 | Bhan & Schubert
Ge A4(C) a=5.6574 Straumanis & Aka
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Fig. 5a 26.0at% Ge alloy heat Fig. 5b 26 (]ax% Ge atloy heat Fig. 5; 33.3at.% Ge alloy heat
treated for 40 h at 953 K and water-  treated for 10 h at 1123 K and water  treated for 40 h at 953 K and water
quenched, exhibiting a twe phase* guenched, exhibiting a two phase quenched, exhibiting Pt.Ge single phase
structure of Pt,Ge, and Pt,Ge. structure. of PtsGe and liguid. structure.
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Fig.  5d 36.0at.% Ge alloy heat Fig. 5& 40.0at.% Ge allny heat Fig. 5f 78.0at.% Ge alloy heat
treated for 40 h at 896 K and water treated for 40 h at 853 K and water treated for 2 h at 1123 K and furnace
quenched, exhibiting a Pt,Ge—Pt,Ge, quenched, exhibiting Pt,Ge, single phase  cooled, exhibiting a PtGe.—Ge eutectic
eutectic structure. structure. structure.

Fig.5 to f. Optical micrographs of several Pt-Ge alloys. alloys.
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Fig. 6. Compsition dependence of lattice parameter of
the Pt-Ge primary solid solution, with the data pre-
viously reported'”.
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Fig. 7. Comparison of the powder diffraction. pattern of Pt;Ge,
presently determined with that previously reported”"
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Fig. 8. Comparison of the powder diffraction of Pt,Ge presen-
tly obtained with tat previouly reported®®
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