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Atomic Energy and Catalyst Efficiency.
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(Received for Publication, on 30th July, 1929.)

While examing the curve given by Biltz (Z. Elektrochem.,
1911, 17, 670) connecting the vibration frequency of the
elements with their atomic weight, I observed that all the
elements near the peaks of the curve are those commonly
regarded as good catalysts. The height of the peaks dimi-
nishes with increasing atomic weight and hence it seemed
possible that a function involving the product of atomic
weight and frequency might be correlated with catalytic
activity. Such a function is the energy of vibration of the
atom 47*my*r®, where m is the atomic weight, » the vibration
frequency and 7 the amplitude of vibration of the atoms
at the melting point of the solid calculated from the atomic
volume (¢f. Lindemann, Physikal. Z., 11, 609, 1910), and
in view of the large interchange of energy which occurs during
a catalytio reaction it might be expected that substances
for which the vibrational gnergy is high would show high
catalytic activity. I have calculated the value of this energy
for the commoner elements using Biltz’' values for » as re-
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calculated by Lewis (Physical Chemistry, 1921, 8, 61). The
results are ;=

yx 10~1% m pird x1079* »%1071% mytrt x 10~
Graphite e 277 278 Barium .. 24 87
Diamond e 817 273 Btrontium e 80 85
Osmium W b1 207 Calcium e 40 83
Tantalum we 476 201 Arsenic we 486 80
Iridium e 40 196 Antimony . 80 8
Molybdenum ... 63 185 Magnesium e T2 73
Thorium e 8'3 169 Alumifhium e T5 78
Titanilim e 84 166 Cerium e 264 72
Platinum w4730 162 Phosphorus . 63 69
Vanadium ... 838 166 Cadmium e 830 56
Palladium e bB'74 1563 Zinc e 436 66
Nickel . 82 146 Lead . 184 48
Iron . 83 142 Bismuth wea 178 41
Oobalt .. 83 140 Tin .. 204 39
Chromium . 88 137 Belenium e 247 37
Bilicon w96 182 Bulphur ... 38706 81
Manganese we 1B 117 S8odium ... 3'96 30
Gold ... 34 107 Iodine . 16 28
Copper e 67 105 Potassium ... 2°8 28
Bilver .. 4°86 o7 Bromine T L a0
Mercury e 1°26 19
Chlorine o 2°24 14

The first column includes practically all the elements
usually used as catalysts and the second the feeble catalysts
and poisons, so that it appears that the atomia energy is a
factor of decided importance in catalysis.
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