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The vapor pressure and heat of sublimation of palladium were measared using a vaeuum

microbwmlanca technigue.

The mean heat of sublimatlon gbtuinad wag 392 4 0.8 keal/inole.

{)ver the temperature range of 1,284 to 1,458 *H the meaaured vapor pressures may lw
;EEGTESE?{“d b¥: Log Pu. = B.740 — Iﬂ»ﬂﬁ&}ﬂ The normal beiling point is estimated to be

The vapor pressure of pelladium was measured by
Haefling and Dasne [1],! using a modified Knudsen
effusion techmique which incorporsted a micro-
balanee. Their data },jeld&d n moan heat of sobli-
mation at 298 °K, AH, (298), of %0 lcal/mole.
Walker, Efimenko, and J_nfgren [2], used the Lang-
muir technique with & microbslance to obtain a
mean AH, (208) of 103 keal/mole. The Iatter
authors pcrmtad out that since both sets of data
vielded values of AH; (298) which tended to vary
with the temperatures at which the rensorements
were made, unresclved ayastematic arrors were prob-
skly involved in hoth technigu

Morc recently, Dreger andqh
the rate of sublimation by suspending » sainple from
& microbalance into o % raphite tube furnace, The
furnace approximated blackbody conditions. The
mean value of AH, (29%) and its averaga deviation
were 51.0 and 0. 8 keslfmole. Thasa authors sug-
gested that crroncous assumptions were fmnde by
Walker ei al., concerning the cmissivivy of Pd and
that these errors conld account for the disagresment
between the respective seta of data. However,
further investigation m this laboratory strongly
indicated that a slow change in the calibration of
the microbalance was responsible for the systematic
errors In the messurements of Walker et al. Sub-
sequent improvements in the design of the spparatus
aliminated ghis problem.

The technique, sample, and experimental pro-
ecdure used for the present messurcnents were

energlly similar to those recently deseribed [4].
wo zignilicant change: were mupile to reduce the
uncertainty in the t(emperature mensurements: s
small hole 0.02 in. diam ¢ 0.16 in. deep waa drilled
into ihe wall of the 0.085 in, diam > 0.75 in. long
sanple rods at an angle of 75° to the nermal (the
angle of sighting with the optical pyromeier); the
U-shaped hooks on the sapphire-rod suspension were
replacad with V-shaped hooka. The first change
permitted observations of the temperature of
sample under approximalely black Eod}-‘ eondilions
to be compared with observations of the surfaco

L Flgures it Tarack ks ndicale thv Hteratuve refsrances ab the ond of thie papsr.

ave [3] measured

brightnesz temperature. The seeond chan B ro-
vented the small sight-hole twisting out of the line
of sight during the course of & run, It was assumcd
that for a substance having a sublimation coafficient
of unity tha sicht-hola would not ¢ontribute to the
effective area o % the vaporizing surface.

Measurements of the rates of sublimation were
mude according to the %mcﬁdure deseribed [4], and
were converted to equilibrium vapor pressures vsing
the well-known Langmuir equation.  The sublima-
tion coefficient was assumed to be unity, and palla-
dium was assutned to vaporize solaly to the wmono-
INETIC TASEONS species,

Bpectrochemical analysiz of the sample showed it
to Ea better than 99.9 percent pure with small
ainounta of the following as impurities: 5i, B, Cu,
Fa, Pt, and Rh.

The vapor pressures calenlated from the measured
rites of vaporization ure given in the table, together

with the corresponding values of AH, {298] The
free energy funetions of Stull and Smlm n&&] were
usad to obtain the heats of sublimation. those

iemperatures obtained from observations down the
sight-tiole are reported in the table, The relative
valtes of these temperatures and the obssrved sur-
[ace brightnesa tamperaturea were penerally con-
gistent with normal speciral emiseivilies assumed
in Lha pravious work [2]. Figure 1 shows a Clausios-
Clapayron plot of the data given in the table.

e mmean value and  stanpdard  deviation of
AH, (288), obtained from the data of table 1, are
#9.2 and 0.2 kealfmiole respectively. The normal
boiling point is estimated to be 3,200 °K.

The lesat aguares line through the data shown in
figure 1 is represented by log From=3.749 — 18855/ 7.

If the value of the sublimation soefficient is less
than unity, the equilibrium vapor pressures given
n table 1 are too low, and the corresponding values
of AH; {298} are too lngh MNeglecting uncertainties
in the free energy funections and sssuming & gublima-
tion coefficient of unity, the overall limits of error
in the absolute value of &H {298} aTe estimaled to
he 0.3 kealfmola, which c:urrespunds to an orror
of £+ 35 percent in the vapor pressurcs,
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