
o('('usion to question the accmacy of these data wit.h 
reJZ;al'd to thc slopcs of the dcnsity IJ.~. temperatllre 
lines. 

The situation hcre is similar to that which existed 
in thc casc of map;nesium and which was discussed by 
thc authors prcviously.4 However, in contrast, thcre 
was an abundancc of cxpcrimental density data for 
liquid magnesium and it was thc very great di.~crcpal1ri('s 

bctw('cn values reported by various workcrs that first 
att.racted Olll' att.cntion. It was possible to pm/1:rl 
vahl(,s for thc detlsil,y at thc normal boilillJZ; point, 
criticn.1 dCJHoiity, and Hlopc of t,lw denHity vs. tempemtllrc 
line or the tempcratl\l'c coefficient of density for 1l1!LP;

n('Hi um and thes!' prcdictions werc found l:IIIhscqu!'ltf,ly 
to a!!;r!'c rathcr c10Hcly with our expcrimental \'('Hlllts 
alld !'xtmpolll.tiolls bas cd thereon. Our cnleulatl'c! 
)'C'slIlt8 for harium nnd ealcium, ohtaincd hy mdhods 
to be discussed below, arc contrastcd with the experi
melltal valucs in 'ruble 1. The discrepancy is 8ub
stantin.1. 

Tahle I: Dntll for Bnrium nne! Cnleium 

M!'1t inl( point, oJ\. 
llcfllrelll'o dcnsit,y nt m.p., g./ 

CIII . ' 

-d/)/IIT X Ill· g./cm.' 01{. 

jl:)(pilrilllcnt~ll 

(;/lk"I/It ed: 
l\[cthod 1 
Method 2 
I\[(,thod a 

Crit il'lll d('rIMit.y, g./mll.' 
Met.hod I 
Mlltholl 2 
Met.hnd a 

1';Ht.inmtl'd (·rit.iC'llI telllp., OK. 
J)cIIHit.y al. lIorlllal Loililll!; point" 

1(./('111. 3 

Mct.hod I 
Method 2 
Method ;j 

Norlllill hoiling point, oj{. 

H.cou!'co tCIll)Jcrn.turc at norlllal 
boilinll; point 

llH".p nt normal boiling point, 

n"rlUln 

1002" 

3.320 

2.14 

5.04 
5 . 10 
!i.64 

0 .722 
0 .712 
0 .020 

4720 ± 10% 

2.862 
2.H!i7 
2.ROO 

1!l10· 

0.405 

C"lollll11 

112ah 

1.3M 

R.R7 

2.1R 
2.20 
2 .24 

O.:lIJil 
O.2!l1l 
(I .211'l 

45!)O ± 10'1" 

1.224 
1.22:3 
1.220 

1765" 

0 .3R4 

cal./g. atom 36,070· 31), R40· 
n n. T. Peterson and J. A. Hinkebein, .T. Ph?/8. Chem., 63, 13nO 

(1!l5!). ~ O. I\ubaschewski and R. Hiirnle, Z. Metallk., 42, J:lU 
(1951). "D. R. Stull and G. C. Sinke, "Thermodynamic Propcr
ties of the Elements," Advanees in Chemistry Series, No. lR, 
American Chemi!'.al Society, Wn.~hington, D. C., W56. 

It has been shown6- 7 that critical temperatures .of 
metals can be estimated to a fair degree of reliability 

4lii 

by application of the thcnrrm. oj COI'1'('sponciin(l Niat('s 

to entropy of vaporizat.ion data. Critical tempera
tur!'s estimated 011 this basis show good aJZ;rcemellt 
with those estimatcd by usc of cxtrapolated liquid and 
vapor dcn::;ities and thc law of thc rC'ctilincar d iametcrs. 

Thc metal sclcctcd as a refcrcnce for the application 
of thc thcorem of cOl'l'espollding states is mcrcury, 
thc only mct.al whosc critical conRtn.nts ha vc bcen 
experimentally determined." Thc most rC'liablc data 
for thc cnt,l'Opy of vaporization of mC'l'cllry are those of 
BII::;ey and Giauqllc." The cRt.imat.C'd critieal t.cmpera
t\lJ'C'R of bl1l'illm and ealcium top;eth('\' with Rome othCl' 
pl'l'tincnt physical pl'OpcrticR arc shown in Table r. 

Tl'nutment of thc dutu I'cpOl'f.cd by Culpill 3 yidded 
t.hC' ('lIlIatioll 

f) (g./cm.~) = 2.:lGO - 8.87 X 10- 41' (01\.) (\) 

fot· t.he dC'nRity of liqllid eakilltn. 'I'll(' m!'ltin!!; point, 
obsnl'vl'd by Cllipill was 107.')°1\., whi(:h iR t:ollsidpmhly 
lowcr 1.ho.n 112:{01\. as I'eportrd by I\lIlJ11schcwski 
nnd J fiil'nlc. No subscquent dl\t.n have bnm l'!'pol'f.cd, 
Without introduction of signifiennt (:1'1'01', thn rdcrcHlce 
density of liquid enlcium will he tnk!'n aR 1.:10,1 /f.. ; 
cm. a at 112:1° I\. 

The datu of Addison and Pulham2 fit the cqlll1t,ion 

for the d!'nsity of liqllid hnrium. ThC'ir m!'URIII'C'II1C'l1ts 
eov(,l'ed t.he ran!!;c 101:3- 11O:{OK al1da Rlight cxtl'llpola
tion yields a rcfcl'!'nce dcnsity of a.:i20 JZ; ./CII1. 3 at t.he 
mC'It.ing point (1002°K). 

It is Iloted that thc temp<'mt.l\I'c coC'Hieil'lI1. fOl' cnl
eilllll iH vPl'y sf.cI:P fUl(l in(ked ('xf.l·tl.polltl,ioll of the 
I'm:ti Ii IH'ttr dinllletct' indicates thnt it ('I'OSH('8 1.hc 
temp(,I'fLt.IIJ'(~ nxiR o.t 2lifiOo K., whieh iR w('\1 h"low til(: 
cl'itintd tClllpel'nl,lIl'C. The Hlope ill 01(\ enRC of bal'illlll, 
011 t,he othm'halld, iR vcry RliJZ;hf. ItIH11!'ltds t,o It VC'I'y hiJZ;h 
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