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The design and opt:L"1ization of s ace por/or c '01es :requires the theITlo­

dyna.":lic and trans ort properties of possiblo \'/orldng fluids to high teI:1pora­

tures . The critical data for a fluid facilitate extrapolation of such prope 

ties and c0!'l1Jletion of thcrmodynar.>ic dia"'rans . All such results also assist 

extrapolation and correlation of other related nroperties of the fluid, and 

prediction and extrapOlation of T)roperties of other related fluids . There­

fore, such a pro ""ram on the allm1i metals has been init:i.tlted in this labora­

tory (1) . Cesiur'ol was first studied (2, 3) because its critical point Vias ex­

pected to be the lowest . Rubidium in a hiGh a'railab1e cOl'1lIlercial pur:i.ty (9~ . 7 

to 99. 9% Rb) was next enroloyed . Prolicri.nary results herein reported are on a 

hY'?ocritical dens i i:;y run; a hypercritical denSity run that is olanned will 

yield ereater accuracy. 

, ectrical conduct'i vity of the 1 uid Dhase ~'las dewmIDed by lCasuril'lG 

the d . c . IR c1r0!) between voltar'e tans alon~ a partially- filled vertical cylin­

drical ca )sule of 1010wn dir~nsions . The capsule was of 90 Ta/lO alloy, 

lin. O.D., 1/16 In. wall, and 12 in. long . It las su.r.rounded by a :nolybdonum 

.Tire heater on an alumina core and radiation s'liolds , all contained in a vessel 

rated at 2500 psi and !'ressurized with argon of extrone nurity. Ter.!peraturc 

lIaS obtained by If/ff- 26 !le therr.locou,les . 

The tempera t;ure ',as varied in incrc .. xmts fro!!} 1500 to .'3140 OF and back 

down. Uu'!Jtractmc at each tetIperaturc the previously lTIf~a Sl.u·ed condur.tal1ce of 

the e':l!)ty caps lio between the pair of taps fro;.l the observed total conductance 

yielded that ?f the rubidimn, ~ar.l lhich its electrical resistivity .~ Has con­

puted after correctine for thel"lJal expansion of the capsule . Data un to 3043 OP 

clearly si10,~d the presonce of liquid phase . ..a,-,evor, due to the 10\1 Ii uid 

level, tho I'>~sults a ove 2, 900°F are considered inaccurate , and are not included. 
+ Thio is a revised abstract of the naDer )resented at the Electrochemical Society, 

-ashinrton, D. ::; . (October 14, 1964), Abstr'lct ':0. 191, am ub1ished as 
Extended A.bstract of t at metin~~ in and 
p . 61(196L) • 
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Smoothing the resistivity values , R, by a plot of ./~ vs . ":' , the 

tabulated values arA ootoined. I t is saon that ar-reCl1£Dt i-nth ava'la le 
1\ 

la~er tenperaturc data ( 
~ 

for hi["lily . llri ried rub":"dium is qui"tie clooe , ShOi'd.n::; :1 

a I!la}d.rru..~ discre,ancy of J .3,J at 1500°F, ',yilich 

0 . 2-1' at 200) ° ... , . 

monot JnicD.ll~r to 

'I 

From the resi:::;tivity the thermal conC!uctiv'ty '\~s calculated, er.r")lo:,rL1"lg 
" 2 the Lorenz relation rri th a constant of 2 . 3 x 10-0 (volts/oK) • 'i'h:i.s is an 

averarn va'_ue for most !,mrc J'letals , a"'ro\~:3 well ',nth t'1Ut for sodi'un (3) , and \ 

is the Vlrage of the values calculable fron tho cos.i.um electrical ann thor,,:al 

condtict;_vity ddJ.:,a of '"'attc'.le ·'emorial Il1r't.i.tlte (5) , and 2.45 used by Prett 

and ,hitney (5) . Those results are also sho·m in the tahlc . 

A f'pseudoreduced" electrlcal res :..~;~ i.vity or mercury (RPr .'= . :;) calcu-

1a~d l'rom Birch ' s data (2) , and a "pseud.oroducedn eloctrical,res~..,tivlt7 of 

cesiun calculated fran Iioc lITl.."l 'S do. ta (2) , "rer:" eparately plotted ~. r eluced 

tenrooratul'e Tr • '.r trial and error it 1;/aD determined t hat a Tc for rubldiun of 

a"'lprox:i.mal;,ely 3'OO°p' 03bO O? , 2l11oK or lu3vOC) 0 hih:i,tad a ".scudoreduced ll 

curve '/hose se.ilio ·arit rne 810">9 a roed f;~irl~,' , 11011 :;rith that of bOt;l tho 

rJCrc'J.r;" and the cesiun data . ::.'lLi..sLG , v::' , t 1e crittcal ~';P1'IC'I' "Lure 

of ru1 idium by t'lis l~le0hod andcbta , and .i.s bolievo' to e co;rrect --rltLin sam 

100°:-,. The cOi1!'OG''''ond·i.nn; critical prossure, b:{ Shu.l!'Ul.l1 ' s e,~uat;.on (6) is 

162 . 3 al>mos her ~ 31,)3 . (2336 ')5ia) . Shulz!kln ' .., eq , .. 'iLon, b~sod on data u} to 

11 aUlosl heres a ' ., u.'.reran;es 0.5 ~ hi ,her t'·la. t:l~ prior ruhid~i.um vnpor nressurc 

equ.:1 tion frotl ~his 1abor:ltory (7) . 

Ca, sules '"I('!'e i'abric~ted and. filled ~ .f the G:>ace r and 'ronulsion 

Scction of General -:n.ec"',ric. ..llbid:"um ms nrovided by erm -~re :.etals, the 

preGsuro vessel "W the Consolidated :;ctison :;0., of :: . Y., antl tho al''':on by Linde . 

(1) 

( 2) 

."'1; .esoarc' l DiviD;.on CO:ltroet AT (30-1) - :6(.{) . 
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(5) LeIlU:1on, A. • et al e Battelle .enorial Institute . "!i'l.S.rl" of'ort CTl.- 54018, 
pp. 19-20 ( ~b . 29, 1964) . 

(6) Shulman, G. 'ritJ' "lonll1a., C. F . :' . 3 . theoi.s , Del ar . 'cnt of Che';]icnl 
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ELECTRICAL RESISTIVITY AND TIIERMAL CONDUCTIVITY OF LIQUlIl RUBIDIUM 

Temperature Electrical nesistivi~ Thermal Conductivity (Fahrenheit) . (micro~lun-cm) (watts/em .F) 

Presont (inter- MSAR (S) Present (calcu'kted) 
po1ated) 

,. , 

1500 123.5 119.5 0.1.126 
1600 136.0 132.1 0.1065 
1700 11B.2 1"6.0 0.1028 
1800 163.6 ) 161.3 0.0980 
1900 179.« 177.9 0.093~ 
2000 196.6 196.2 0.0888 
2100 215.8 0.08h2 
2200 239.1 0.079C 
2300 265.0 0.0739 
2400 294.0 0.0690 

." 2500 325.6 0.0645 
2000 359.6 0.0004 
2700 396.6 0.0566 
2800 439.8 0.0526 
2m 500.6 0.0«76 
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