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ABSTRACT

The therma l conductivity of $odium—potas~ tum
alley , 77.7 wt. %K, h~ s been determined b twCCA ’157
and 676°C. The co~ductivity curve Of this allo y ’ in-
crea ses from 0.2393 watts/crn— C’at 157°C to’ a~à•xi—
mum of 0.2618 watts/cm—°C’at 445°C aid ’thèn dCcreäics
to 0.2563 watts/cm ’-°C .t 676°C. A graphic correlation
of these results with those of two other previousl y
reported sodium—potassium allo ys is presented.

PROBLEM STATUS

This is a preliminary report on this subject and
* further investigations will be carried out in connection

with the study of p~ysical—chemica l properties of al kCli
aet i Is.

NJTHORIZATIOI~i

NRL Problem No. Cl 1-02

P* 411—020
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A thermal conductivity app~ ratvs I.E ‘dcsi9ned
and built for reliable reselich me~iuiimi.ts on liqiid
metals . The assembly aed its OperatiO~ wcre ’discusssdin detail and risults were riporttd fer sodiUm aid
potassium metals t. NRL’Repoi t No. 3835. tesults on
a sodium—potassium alloy (56.5 ut. %Kl wcte repOrted
in NRL Letter Report 3230—135A/51. Further ’ in vestigation
ha s bcen’ carried out on anoth er ’ sodiui’-pOtissium ’ allo y
(77.7 wt. % K) for which results are reported herein.

The apparatus designated for the alloy work
wa’s essentiall y as previousl y reported in NRL Report
No. 3835 excep t for minor change s which were incor-
porated for increased accuracy. The positiol of the
bar sa~~1. heater ralative to’ that of the guird—riag
heat er was raised 0.3 of a cm. By this mcaas,heat
exchange with the top of the bar was riduced to only
a small fraction of the one percent exchange in the
pur e meta l experiments. The fraction of heat lost
to leads , and error therefrom, was riduced noticeably
by re~ 1acin g the platinum leads (to the sa~~ Ie heater )
with a two—section lead —— a platinum — 10% rhodium
section extending to the fringe of the isotherma l zone
and a lar ge diameter platinum section extending out
of the furnace.

Platinum-platinum rhodium thermocoup les were
us ed, as previousl y , to measure te~~eritures on the
assembly. The same stain le si still tyP e 304) tube
which had been used in the previous a ’l lO y iork was
utilized for this investi gatioi~ Th ermO Coup les , which
had been int erc al ibrated against National Bureau of
Stand ards primar y couples , and which had been wild in
the previous allo y meaiutemln ti etc Sep loyld for this
allo y measurement. I.terc.ItbratiOn Of ‘thu S coup les
in situ was unnecess ary since the therrn •l’ O aducti vity
of the staia less steel bar had been atcw iat C ly da ter—
mined during the previou s measurements .n sodi~m—
potassium allo y and this known conductivit y served as
a positive check on the accuracy and stab ility of 9.
couples,

No thevma t resistance at any a l lo y inte rface
was apparent during any part of t hese meas u rem ents.
The fina l conductivi ty results for this alloy (77.7
wt . % K) are listed in Table I in the order measured.
Each value represent s a series of equilibrium experi-
ments over a perio d of 48 to 96 hours. The” p robable
error for the averag , result is not over 1%.
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Teeperature gradient in the liquid metal
allo y was measured with the two outer of three ther-
mocouples peened into the wall of the specimen cham-
ber. An additional check gradient was obtained by
extrap olating the teuperatures in the stain less ’ s tee l
sections abo ve and below the metal allo y sairple.
Thi s chec k gradient was necessaril y of lower precision
due to the influence of radia l heat exchange. The
average extrapolated gradients differed by no more
than 0.5% from th e directl y measured gradients and
were entirel y independent of the directl y measured
gradients by virtue of being based on thermocouples
and bar lengths from other portions of the apparatus.• A second check on the overall measured gradient was
provided by the extra thermocouple at the middle of
the specimen chamber which permitted the measurement
of Iwo auxiliar y gradients in the metal allo y sped—
men. Since the auxiliary gradients covered shorter
bar l engths they were of lower accuracy than the
measured gradients but their average differed by no
more than 0.4% from the measured gradients.

Since the steel for both sections of the
apparatus used in the present and previous allo y
measurements was taken from materia l adjacent to that
used in the upper sections of the sodium and pota isium
apparatti (NR L Report No. 3835) an excellent means for
corr elation of results of all the alkali meta l measur—
meats was afforded throug h the use of the stee l conduc-
tivity. Figure I repre sents the conductivity of this
steel as measured ’ during the sodium and potassium and
allo y experiments. To 600°C the maximum deviation of
any result from th e best curve was less than iS.
Above 600°C extrapolated corrections for the measuring
thermo couple s were ustd. The deviations of the values
at 717.8°C and it 733.8 from a straigh t line extra-
polation throuth the lowe r teeperature results were
+0.8% and +1.1% respectively .

Therma l conductivity of 48.3 weigh t percent
potassium alley has been measured by Deem and Russel
of Batte lle Memorial Insti tute. Figure II presents
a coeparison of their results with those of this
lab.ratory for 56.5 wt. %K and 77.7 wt. %K allo y.
(Report on Determinatio, of the Therma l Conductivity
of $odium—’Potass3~m Alloy at Elevited Terperitures —Herbert Deem and H. ~~. lusse l published in Argonne
National Lab.ratsry,Peport No, CT 3554j republished

2

_________________ — —~~~~ ~~~~~~~ .~~~~~~~, • ,  • -  - - - -



_ _ _  _ _ _ _ _ _  - ‘ ‘ -~~~~~~~~~~TT~~~” ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~

-

I
in ML Report P—30l0) . In the origila l Argonne Lab-
oratory report the published data w•s plotted as a
best straigh t line. It would sets that, based on
the data obtained at ML, the 48.3 wt. 5 K curve
should appear roughly as drawn here with a maximum
above 500°C.
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TABLE I

THERMAL CCPOUCTIVITY

SODIUM — POTASSIUM ALLOY (77.7 wt. 5 K)

Run No. Tenp. °C Therma l Conductivity
Watts/cm °C

157.1 0.2393

2 3)6.2 0.2600

3 364.0 0.2614

4 445.2 0.2618

5 525.5 0.2607

6 211.4 0.2487

7 603.5 . 0.2584

8 676.3 0.2563
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