
• 

35 

Values of 6.Ya fo r pressu res below 23 kilobars show a tendency 

to inc rease with inc r easing temperatu re (Table 2) varying from 8.058 

cm 3 /mole at 536°K, to 8.506 cm 3/mole at 769°K. Assuming that both 

pressure and temperat u r e effect s a r e real, it wo u ld appear that factors 

that tend to loosen the lattice (i. e., increasing temperature and decreas

ing pressu re) increase AV. 

3. Diffu sion Mechanism 

It h as been generally supposed that silver diffuses through lead by 

an interstitial mechanism. The low ac t ivat ion energies and activation 

volumes, as well as the large diffusion constants obtained in this study, 

tend to support this supposition. 

Stern a n d Eyring25 c alcula t ed th at the pressure required to 

reduce the diffu sion constant by a faction of two for lead at 5600 K would 

be of the order of 11 kb., as suming th at the increase in volume required 

for an impuri ty jump r esu lted in an equivalent increase in the total 

v o lume of th e sys t em. On the oth er h and, if the increase in volume is 

absorbed by the s urro undi ng l atti ce with no increase in the total volume 

of the system, the p r es sur e r e qui red to redu ce th e diffusion constant for 

lead at 560
0 

C by a factor o f two i s t h e order of 2.6 kb. Figure 11 of the 

present paper sh o w s th a t a t 555
0 

C a pres sure of 4 kilobars is required to 

redu ce the diffusion cons t a nt by a factor of two. If we take Eyring's 

calcu lations at fac e value, the p resent s tudy wo u ld indicate that most of 

the increase in volume i s abso r bed by the lattice, and a smaller part 

r esults in an increase in th e to t a l v o lume of the system. 


