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Figure 5. a- and c-axis difTusiun coelficicntB I1S a fUllctioll 
of reciprvcai reduc.cd tempcrature. 

several quantities derived from the data in Fi~. I). 

Since 'iT
m is a function of pressure, eq. 2 may be WI'ittcn 

Ml 

(8) 

or 

Ml = -RTrn(constant) (0) 

lIenee, if thc corresponding states law holds, thc acti­
vation enthalpy should vary linearly with '}'",. Slopcs 
of the '1'1n / '1' curves and rcpresentative valul's of !:J.JI 
at thrce pressurcs from eq. !} arc given in Tablc V. 
Comparison with similar MI values from Table III 
supports the conclusion that the slopes of thc isohars 
as drawn in Fig. 2 and 3 arc probably too steep at 
high l' prcssurcs. 

The incrcase in !:J.H with pressure, taken from Tahle 
V, may be used in cq. 6 to calculate a mean activation 
volume of 6.1 cm. 3, in satisfactory agreement with the 
value of 5.3 cm. 3 derived more directly f!'Om the iso­
therms. Since the latter give 6. V more directly, the 
lower value is considered more reliable. 

The Journal 01 Phllsical Chemutrll 

Tabl .. v: quanLitiCB Dorivoc.l (rum Curresponding i:'itlltcS 

Test. 

Qlln.nt.ily 11 luis C I\xis 

Slope -25 .61'6 -25 .4Ia 
SI :lIIdnrd deviatiun" 0 . 142 0 . 14.8 
0/1 (P = 0 )6 25,71iU cal. 25,500 cal. 
611 (/' = 5uool 26,570 cal. 26,2!1O cal. 
611 (I' = 1O,100)b 27 ,a50 cal. 27,060 cnl. 
til' 6 . 1 (,Ill.' 6 . 1 CIll.' 

• This corresponds to 1\ di/Tcrcnrc ill D valucs uf ""'15% . 
6/, is ill k~./l'lIl". 

The cOIT('sponding states relation (3) Illay be tested 
IIsing the values 6.11 = 25.3 kcal. and !:J. V = 5.:3 cm. 3 

(derived from this study), MII1I = lUno cul., 18 and 6. V". 
= OAS-l cm. 3• 19 The right-hulld s ide of (:3) predicts 
that MJ = l!1 .7!i kcal., only 80% of the observed 25.:3 
ken.l. The discrepa ncy is outside of the accumulated 
experimental error, and hence this relation docs not seem 
to hold well for tin. This is surprising in view of the 
agrcenlCnt ohserved for a large llumher of othel' llletals. 7 

Dn/ Dr Ratio. Examining the isotherms (Fig. 4) 
more closely shows that the isotherm points tend 
to deviate ill pairs from their "best" positions, being 
both high or both low at each pressure. This variation 
is probably the result of uncertainty in temperature 
ut the position of the crystal, as mentioned previously. 
Figurc I) shows that a- and c-axis diffusion coefficients 
differ by only a con::;tant factor close to 2.2 over the 
entire temperature and pressure range, and that no 
significant tlifTerenee in 6.11 exists for the two directions. 
Table V gives the spread in the data for this plot. 
Devia.tions from this plot, too, arc pairwise, and the 
Illost meaningful comparison between a- and c-axis 
diffusion rates is not found here. I nstead, the D.I Dc 
ratios given in Table II for those runs in which both 
quantities were determined successfully have been used 
to calculate 0. mean value (Da/ Dc)"v = 2.20 ± 0.15. 
The ratio of difTusion rates in fundalllentally difTerent 
crystal directions evidently varies little over the 
t,clllperature and pressure range used in this study. 
Thi::; is truly a remarkable result. FurthermOl'e, the 
large spot X-rays used to determine crystal quality 
arc illdistinguishable in terms of crystal perfection 
for either axis. The explanation of the remarkable 
sameness then must lie in the nature of the funda lllcn t (, ' 

diffusion process in tin. 
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