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Recent Progress in Thermodynamic Measurements
by High Temperature Mass Spectrometry

Tadashi Sasamoto

The aim of the review is to introduce the recent advances in high temperature mass
spectrometry; activity measurements, expanding upper limit of measurement temperature,
improving in sensitivity and accuracy, using in atmospheres, electrichemical Knudsen cell
and application to preparing a phase diagram.
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ion intensities of Ca* and Al* ions (b)p)
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Fig. 3 Activities in CaO-Al,O; melt at 2060K A
relative to CaO (s) and Al,O5(s)?” Fsanig
Table 1 Activity determination by high temperature
mass spectrometry during 1970-1982

System T/K Cell Method * Ref.
Ag—Ge 1026 — 1425 graphite MKC 31
Al—Co - — _EM 32
Al—Si 1213 — MKC 33
Au—Al 1600 gla. carbon or AlO, R/G.—D. 34
Au—Ni 1600 — 1920 ThO, ” 36
Au—Si — — ” 37
Au—Pt 1373 — 1473 graphite MKC 38
As—Ge 1283 ” IS (Ag) 39
Bi—Pb 1223 fused SiO, R/G.~D. 40
Bi—TI 1198 ” ” ”
Co—Ge 1870 ALO, ” 42
Co—Ni 1480 — 1875 ” ” 43
Cu—Ag 1400 W /ceramics o 44
Cu—Au 1733 graphite o 35
Cu—Co 1823 Al Oy ” 41
Cu—-Cr ” ” ” 46
Cu—Fe 1873 ” ” 41
Cu~Ge - - ” 37
Cu~—-Sn 1593 graphite ” 35
Cu—2Zn — - IEM+IS 48
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System T/K Cell Method * Ref.
Fe—Co 1473, 1873 ALO, or s. 210, R/G.—D. 49
Fe—Cr 1250 —1600 — — 50

" 1873 ALO, R/G.~D. 51
Fe—Mo 1823 ” [S(Fe or Ag) 55
Fe—Ni 1473, 1873 ALO, or s. 210, R/G.—D. 49

” 1500 — 1900 Al,Oq ” 57

" 1833 ALO, or ThO, MKC 58

4 1773—1923 — R/G.—-D. 59
Fe—P 1873 AlLO, % 60

” - - IS (Pb) 61
Fe—S 1823 —1923 ALQO, R/G.—D. 62
Fe—Si 1873 ” ” 63
Fe—Ti 1818 ThO, ” 67

” 1873 ’” ” 64
Fe—V ” AlLO, o 65
Fe—W ” ” IS (Fe) 66
Fe—Al-C — - R/G.—D. 68
Fe—Cr—Cg. 1873 ALO, or graphite ” 69
Fe—Cr—Ni " ALO, " 51, 70

” 1493 — 1908 P IS (Ag) 71
” 1833 AlL,O; or ThO, MKC 58
Fe—-Cr—V 1873 ALO, R/G. —D. 65
Fe—P—M** ” ” Y 72
Fe—Sn—Cu - - ” 73
In—T1 — - IS 74
Li—Pb 750 — 850 Mo/ steel MKC etc. 23
Pd—Mo 1570 — 1800 Mo/ Al,O, IS (LiCD) 75
Se—Te 714 quartz R/G.—D. 76
Ti—Al 1780 - ” 77
Ti—Cu 1413 — 1563 — MKC 78
Ti—Ir 1850 —2100 graphite 1S (Ag) 79, 80
V-Ti 1773~ 1998 Ta/W R/G.—D. 81
SUS 304 L 1070 — 1430 Mo IS(LiCD) 82
IN 643 1215—1510 Mo — 83
IN617, PE 13 1214 —1527 ” - 84
CaF, —CaO0O—ALQO, 1700 Mo MKC 21
CaF,—Ca0—AlLO, - — IEM 85
Ca0—AlLO, 2060 Mo MKC 22
Ca0—MgO—ALO, 1960 ” " 20
K,0—Si0, 1250— 1770 Pt IEM 86
K,O—Na,0—Si0O, - — R/G.—D. 87
Na,O—B,0, —GeO, 1240 —1550 Pt ” 90
PbO—Si0, 1173 Pt or S.7r0, M-D 88
PbO—MO—Si0,*** 1073 —1293 Pt/Rh ” 89
LiReO,—CsReO, 833 fused Si0, R/G.—D. 91
KReO, —RbReO, 806, 855 quartz ” 92
KReO, —CsReO; 806 ” ” 93
MgALO, —ALO, 1850 — 2300 W/ ThO, IS (Ag) 94
Nd;O, —Z1 0, 2500 W — g5
KF—ZrF, 1165 Ni IEM 96
mixed fluorides — - ” 16
NaCl—KCl 833 — 1083 ALO, R/G.—D. 26
KCI —MnCl, 1083 Ni o 28
PbCl, —CdCl, 909 quartz ” 97
NaCN—KCN 770 Ag ” 98
B-Si—C 17060, 1800 graphite MKC 19
UC—-UN 2073 —2273 W IS (Aw 99

* IS( )=internal standard (std. mater.); MKC=multiple Knudsen cell;

R/G.-d. = ion-current ratio method on the basis of the Gibbs-Duhem equation;

M-D = monomer-dimer method; IEM = isothermal evaporation method.
** M=Si, Al, Ti, V, Cr, Co, Ni, Nb, and Mo.
*** M=Ca, Ba, Mg, Ni, and Co.
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in the NaCl-KCl system.
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CeC 1 500 500
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CeC,q 6 3777 630
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