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I" ""lit ;\ vaC: ll,cy, :1.11<1 il must be included I" :" 
,;·.-l il'al caku ialion of the rel;lxalinn :tboul a , I ' 

il l ' i!l an infinile latlice Ill:t)' be dirertly COlllpan ',j , .. j,l, 
"\f ' 'rimelltal resull s. 

L IS also possiblc to compare the result of the IJl'Cs"1l1 
"xpcriment with cxpressions rclating the acti\'(\1 illli 
volul1le t,l other knowll quunt ities. Nachtricb Resin" 
and RiceS und Rice and Nachtrieb"G showed tJ;at ~' 

t.V= (MI/ Mlrn)t.Vn" 

where t.lJrn and t.Vrn are the enthalpy and VOit ;II , · 

change upon melting. Using 42 kcal/molc23 for t.11, .1.1 1 
kcal/mo1c~7 for t.fI ... , and 0.51. cm3/molcH for t.1·,,,, 
onc finds that t.V is equal to 7.1 cm3/mole, in st.:lrtlill )' 
agreement with thc prcsen t rcsult s. 

Keyes38 noted that many materials follow the sCllli 
empirical relationship 

t.V= 4KTMI . 

Using 6.0X 10- 7 bar-I for J( T, and ·12 kc;tI/lllo1c fill' 
t.lf, one obtains the value 4.2 cm"/mole for t.V. In ;, 
later p:tpel"'o Keyes derived t he expression 

t. V = 2 ('Ya - ~) K'/'t.G. 

Thcrc is somc doubt about thc correct value of "I t; IlI r 
gold. 40 A compromise between th e value of 'Yo d"riwd 
from compressibility da ta and from shock-wave c\ j>lI"i ­
ments suggests the value 2.0. With this valur, a nd 
with t.G"", t.Il = 42 kcal/mole, t. V is equal to on'" 
2,8 cm3/mole. However, a derivat ion of 'Yo from the hl'; ~1 
cn.pacity at constant volume gives a value of 3.0. Ti 
this is used in the above equation, then t. V is equal to 
4-.9 cm3/mole. 

L:twson ct al. 29 also derived an approxil1lat e rela Ii" " 
between the activalion volumc of formation t.1', ;Lll' i 
the molar volume 

t.V,/VA/= l /('Yo - A). 
With 'Yo = 3,O, t. II, is 3.8 clll"/lllole, l)\It with 'Yu 2,1l, 
t. V I is 6,1 cma/mole. 

Many of the calculations cited arc hut rough apprr)\i 
mations. However, many of the experimental results 
cited also are quite limited in their ce rtainty by large 
experimen lal errors. In the presen t inves tigation, 
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'1',, : " 1\'. " il .. "relical \'~llIes for voll/me relaxation al,(lI, l 
\ ;1,';11 tl in C"Pllel" . Pcd cntials n, ", 1"1 , ;lnt! 1'2 arc Horn-i\lavcr 
1'l l'III , il,ill,. TIl<' "'I'lici t form of I' , is .tile to 1!lI l1tiil);-
1"11 ." "',. il .. , 1 .. [ I', i, d',e to Il ulllill);lon anrl Seitz." V, is a 
.\t o r~, r"l'I "-;\'r polenlial whose explicit form is due to Girifalco 
anrl \\ I·'·<,'r .' T Ill' c"n~lant ii is the Eshelby factor (Ref. 35), 
which i, "'1 l/al to 3( 1-0') / (1+0'), where 0' is Poisson's ralio. 
-. 
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iil11it ;l tiol1s in accuracy of the experimental (bta m:tde it 
il1lp()s~ ibl c to draw :lIly conclusions with respect to the 
tel1lpc: ra tl:re depcndcncc of the :lctivation yolume or the 
prcssur(; d(;jlenden ce of the :lcl ivat ion encrgy. These 
iimit a ti"ns arc due 10 the difliculties involved in the 
'lieasure'lient, rep['IHlucil,ility, and \(ml rol of Ihe 
I clllpcr:LI 111'(;. A rt';lsoll;lble va luc for the error in the 
tC lllll('/':lIll re 11It';ISI/I'C'llt' nt W;IS (;st illla.tcd to l,c :1: 5°(', 
. IIHI ,Iii' 1'/ i'llI' lill,ih ill Fig. () arc ba sed UpOIl thi s 
,·s li' ",l it' . It is prol, ;d,ie Ih:lt the ,'ause of Ihe irregul ar 
IIll' rll"" 'IJllpit' dl'lcrio r:l l i"IIS which were ol)se rved was 
dlle to cont ;lI11ill;llioll of Ihe ther l1lOcouple wir(;s by 
unronl roll;I1>le impuri t ics in t he gas, [umal'c part s, or 
v('ssel paris, although precautiolls w(;re takell 10 mini­
mi",c this )lossihlily. Measurcmcnl of all accurate km­

pcr;dure in a sm; t1l furnace of the type used in this 
expcri ment also is I imi t ed iJ y thc preseJlcc of t ell1per;\­
tu re gradients. Once these diOiculties are overcome, 
more reliahle dala c;tn be obtained from measuremcnts 
of the type made ill this investigation. 

ACKNOWLEDGMENT 

The ;wlhors wish to express their Ihanks to C. r . 
Percen), and hi s physics machine shop stari for machin­
ing most of the apparatus used in this research, 


