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Thermodynamical Considerations on Congruent Vaporization Behavior

Tadafumi Koyama, Michio Yamawaki

The pronounced vaporization behavior of congruent vaporization is suggested to be
somewhat contradictory looking because of the ambiguity of its definition. New definitions
are introduced and the meaning of congruent vaporization composition (C.V.C. ) and congru-
ently effusing composition (C.E.C.) are explained in terms of thermodynamics. The differ-

ence between C.V.C. and C.E.C.
refractory compounds.
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is shown by using the experimental results of some
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KCEH KRB AZhZn congruently vapori-
zing composition in a closed system #Hk
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Fig. 1 Compositional change of partial vapor
pressures over PuQ,_, at 1970K6).

Table 1 C.V.C. and C.E.C of PuO,_, as a func-
tion of temperature®,
. v Cr ¢
1600 ’ $92 130
1800 1.89 1.37
2000 1.86 1.8%
2200 1.85 1.33
2400 1.84 1.82
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Fig. 2 Compositional change of partial vapor
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Fig. 3 Compositional change of effusion rates of
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3 v v—KER
Storms (3 U-CROU(g) BX U UC(g)EAH
FLUSHEEE L O RBEREBEL, 230KLLETRE
RFEH A 1 SIRET 5 & congruent vaporization

— 170 —

composition@C/U~11,7ALHELTV Y,
18), C.V.C.OBRICFENS L I-HEELH Storms
DESFOEMBED . EiC, MALTEIEF—sX—2
ZHOTEERSTAHITE LI TAFig 4D P—x
WKL Fig. 50 J—xBR%EB, chEis L, 2300
KT UCHIciR C. V. C-isaed, C.E.C.»C
/U=1.08 kHEE(EHEEEGENE-TV5 )T

T T T T T T 10 f;
equal solid and %]
gas ccimposmon _‘é

ettt ikl -1 Q
w

«

00

3 = 2300K o1
T jus]

~

} } ; % t t H O

i Utg) . total 7]
R e n— &=
[
oo 3k _
Py
> c(g)
=14} L
R LUCz(g) n
I
Sr !‘—‘wc UC, phase)
+ 2 pnase
Cz(g) ‘
-6 L 1 1 { 1 { 1
095 1.00 1.05 110 115 1.20 125 130
C/Th (Solid phase)
Fig. 4 Compositional change of partial vapor
pressures over UCy 4, at 2300K.
T T T T T T IRLLAPN
equat solid composition and .
eftusing gas composition 8
——————————————————————————— _y g
1)
(&)
2]
«
7= 2300K —{0! =
i I e}
= t } } % c
5 2
. St
e S
- L
-
o -4k 43
«
~
= Cs3(q) S
6o -5 -, o=-]
o |
- |
UC+UC, phase)
ryn i i
Ca(9)
| ] ; | i L 1
095 100 1.05 1.10 115 .20 125 130

C/Th (Solid phase)

Fig. S Compositional change of effusion rates
of UC+, at 2300K.

Netsu Sokutei 15 (4} 1988



HOBRLERAR

5L &bt T, #ERUCDHDC.V.C. ELT 3) T. Koyama, M. Yamawaki, to be published

BHEINBLEDEP-7:C/U~1L1 EVSHEC.E. inJ. Nucl. Mater.
C-THBHL ENPE I -7 4) P.W. Gilles, “Thermodynamics of Nuclear
Materials”, JAEA, Vienna (1966), p.191.
5. Bbbic 5) S. Smoes, J. Drowart, J. M. Welter, J. Chem.
Thermodyn. 9, 275 (1977).
PUtoksiz, IBELL T 7z congruent vapori - 6) R.J. Ackermann, R.L. Faircloth, M.H. Rand,
zation DEREEH L, WEHOENTHOEELR J. Phys. Chem. 70 (11), 3698 (1966).

AT BT EERA T, SRR L 5 ESF 7) R.W. Ohse, 1.F. Babelot, C. Cercignani, P.R.

BEOBE T T AL, I8P 3 5 7 27 T et g a1 el A Scotth
EFUORBMBICOVTHEICHY 2HEBT=5% ) S Banon, er al,, High Temp. Sei. 15, 129

RIBLTHY10,00,16),10) | Fikl LT3 ADEY LT (1982).

VHERLNTL A, L L7~ hElshs—4T, 9 WHZEE, OALBYSSH, 5(3), 159
BEEIRICB Y B AR OR BB D ICSNTE LS (1966).

CEbRL, AUBORREHL AL bt [0 BELE PREE, TRMEOEET 1, B
Lo BLCERLEMBLLT LB THALALL ), ;Jm;i ({;9;%3& R TR pis',
NI, LA LTI LD RBHTERILL, S 0155% 53 (1980).

IR B T &0 IS LT 2 BT ARSE S AR 12) T. Koyama, M. Yamawaki, J. Nucl. Mater.
TRIES H TV T a1 Uiy 145, AEBIOI 152, 30 (1988).

L ) - g 13) SR, RUBEEORNLTH, B2, KR
(BT TEEIIEIE T2 750 o 2 5 R A P 25
> HEERTRRE A, 4, (1983).

B #I, PA#T&?&T@&%J:U%Eikiﬁ’;ﬂﬁ(f—ﬁﬁfcz% 14) E.K. Storms, “Thermodynamics,” 1, IAEA,

CREHRLEDT, Vienna (1965), p.309.
15) EXX. Storms, “The Refractory Carbides,”
X @k Academic Press, London and New York
1) P.W. Gilles, “Thermodynamics of Nuclear (1967), p.205.
Materials”, IAEA, Vienna (1962), p.401. 16) A, BAE 9 (4), 140 (1982).
2) /MliEst, ERFG0EE HEIAFELHT 17) WHERE, RNEEZE BEDE 15 (1), 27 (1988).

Netsu Sokutei 15 (4) 1988 — 171 —





