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FIG. 5. aDjaP and a InDjap vs t. Upper line is (aD/aPh; 
lower line is (a lnD/aPh. 

Fig. 1. The melting-point data are those of Tamman,13 
while the dashed line represents the calculated change 
in transition temperature with pressure. 

(b) The calculation of D vs P is most illustrative if 
performed for a temperature at which a transition 
occurs between atmospheric pressure and the freezing 
pressure. A calculation for 150°C (freezing pressure = 
1200 atm) is shown in Fig. 2, with the transition oc­
curring at 430 atm. It should be pointed out that in 
contrast to plots of the degree of polymerization vs 
temperature which show maxima in D, in this case D 
rises continuously with P. This becomes quite clear 
upon inspection of the equation for D vs P. For D»l, 
Eq. (2) becomes 

D= I[K3(P)Mo(P) -l]/ K(P) Ii. 
Since both K3 and Mo increase with P while K decreases 
with P (due to the signs of D.Vp and D.Vr), D cannot 
but rise over the whole range. 

(c) A plot of M(P) vs P is shown in Fig. 3 for the 
entire liquid range at 150°C. It should be pointed out 
that at the freezing pressure only "-'14% by weight of 
the sulfur is present in the polymeric form. The varia­
tion of [M] with temperature for various pressures is 
shown in Fig. 4; it should be noted that while the 1-

atmosphere line is completely regular down to the 
lowest temperature shown, the 500-atm plot shows a 
discontinuity at 130°C (the melting point at that 
pressure) and the lOOO-atm plot at 145°; at the last 
pressure the material already melts to a mixture of 
rings and chains. 

(d) Finally, Fig. 5 shows the initial effect of pressure 
on the degree of polymerization, presented both as d In 
D/ dP and dD/dP. This is calculated from the tempera­
ture derivative of Eq. (2), which is 

(
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Above the transition temperature D2~(K3Mo-1) /K 

and D»1.4a Therefore, we can neglect KD and l / D 
with respect to 2KD2, and obtain, upon rearrangement, 

+ K M ( a lnK3) J_ !(a InK) . 
3 0 ap T 2 ap T 

Below the transition temperature we cannot make this 
approximation and,2a 1/ D»2KD2. Incidentally, the last 
term in the numerator also is negligihle4a and we are left 
with 

( a lnD) = 1 [K3(dMo) + K 3MO(d I
nK

3) ] 
ap T 1-K3Mo dP T dP T' 

At the transition temperature, 1/D~2KD2, and both 
terms have to be taken into account. At this point the 
curve reaches a maximum. The plot of a InD/ ap re­
sembles a delta function, just as the heat capacity of 
sulfur does,14 but in both cases the curve is at all points 
continuous and finite. 
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