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Diffusion coefficients have been measured in liquid sulfur to 2500 atmospheres pressurc for isotherims at
140°C, 150°C, 175°C, and 210°C. One isotherm was also obtained at 195°C for sulfur containing 0.75 percent
iodine. The motion in the viscous region is characterized by very small activation volumes which indicates
that the moving segment is very small. This shows why the drop in diffusion rate in the transition region is
small compared with the increase in viscosity. The iodine reduces the “effective temperature” 10-15°C.
Above 1200-1500 atmospheres only one form of liquid sulfur seems to exist.

IFFUSION coefficients have been measured in
liquid sulfur to 2500 atmospheres pressure (or to
the freezing pressure) at 140°C, 150°C, 175°C, and
210°C. One isotherm (195°C) was also obtained using
sullur containing 0.75 percent iodine. The method used
was quite similar in principle to that described in a
previous paper for atmospheric pressure work.! The
diffusion of S* (obtained from Oak Ridge National
Laboratory) into ordinary sulfur was measured in
cylindrical fritted glass pellets of coarse porosity. The
concentration gradient was measured by sanding off
slices and counting the activity under carefully con-
trolled geometrical conditions. The pellet thickness was
measured by micrometer after each slice was taken.
The sulfur was purified by the method of Bacon and
Fanelli? as in the atmospheric pressure work.
The inside of the bomb used in the high pressure
work is shown in Fig. 1. Thin-walled lead capsules
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F1c. 1. Interior view of high pressure bomb with furnace.
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which fit the fritted glass pellets closely were stamp; losely
out. The pellet was inserted in a capsule, the edges we; o the
filled with sulfur, and a thin layer of radioactive suli:
was placed on thc surface. The top was covered wi 90
heavy silicone grease and the capsules placed in; 80
steel supporting sleceve which prevented lateral ¢ T
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Temperature Pressure Diffusion coeflicient % 0]
°cC atmos cm?/see X107 o |
530
140 0 240 }
140 440 13.8 5
140 760 8.10 .20
150 0 39.3 z
150 1100 24.2 5
175 0 9.70 -
175 520 6.02 o
175 1000 3.93 S0
175 2000 2.10 o
210 0 6.70 5
210 A 20 6.40 2.
210 300 4.60 € e
210 560 4.30 3
210 900 4.06 5
210 1200 4.13
210 2000 313 4
210 2400 3.52
© 1950 0= 13.1#
195 500 6.95
195+ 12000 4.58¢
195+ 20000 3.60¢

»For the system, splfgr-io(liuc. All points are the average of two dete
minations agreeing within =10 percent.

formation. The pressure transmitting fluid (siliconc o
was added, the connections were tightened, the syste
was pumped to pressure, and heat was applicd. (I
took 10-40 seconds to get to temperature.) Pressur
was applied with a hand pump and was measured wil
a Bourdon gauge calibrated against a dead-weigh
gauge. The temperatures were measured with therme
couples placed inside the bomb. In the region where thi
capsules were, the temperature was uniform to +1~
2°C. At the end of the run (30-120 minutes) the he
was cut off. It usually took about 20 to 40 seconds &
cool below freezing. The pellets were removed an
analyzed as described previously. All runs were ma:
in duplicate. The diffusion coefficients are shown I
Table I and Fig. 2, the activation volumes divided 1
the atomic volume, in Fig. 3. Compressibilities wer
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