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Kinatic Isotope Effects
If equilibrivm isotope effects occur, then obviously kinstic
effects should also occur. In 1939 Rollefson (41) found douterium
to be less reactive than hydrogen in the eguation

Hp + 2013 + CO ———> COCly + 2HC1

He attributed this difference to a higher activation energy for
deuterium. Wynne~Jonmes (42) in the same yoar measured the relative
ratio of ionization of the pseudo~acid, nitromethane. He found
protons to ilonize ten times faster than deuterons. Also in 1929
Farkes and Farkas (43) showed that the photochemical reaction of
deuterium with chlorine was only one=-third as fact as that of hydrogen.
These workers postulated that the differemoe was due to a higher
zero-point ensrgy for hydrogen. 7Thie is the currently accepted view.
Experimenta) verification has been provided by Gero and Schmddt (44).
These workers showed that hydridos are less stable than deuterides,
in agreement with spectrometric data which indicate that the nuclear
geparation is greater for hydrides.

The calculations of Fyring and co-workers (45, 46, 47) .=d
Evans and Polanyl (48), based on the theory of absolute reaction
rates, provided theoretical cupport for the experimental results.
Similar calculations were made by Farkas and Wigner (49) for

Teactions of the type

L +H —> TH +H












1935. These vorkercs also employed precise water density reasurements
ultirately capable of detecting differences ms srmall as 0.1 gamrmae. ith
this precicion the limiting factor becorss the ability to obtain suffic-
iently pure water vithout, at the same time, fractionatinz the isotopec.
Varietions in deuterium content were eliminated by electrolyzing the
water to be analyzed, then recombining the oxygen with standard hydiogen
gas. Dole investigated the 018 content of atmospheric oxygen (63) zna
water from various sources (64, 65), while Dole and Slobed (€6)

examined the oxygen from carbonate rocks and iron ores. This group alse
attenpted to detormine the cause of the observed variation between
atmospheric oxygen and water. Dole and Jenks (67) studied the oxygen
isotope effect in photosynthesiso, vhile Pole, Hawkings and Borker (68)
exaxined bacterial fractionation of the oxygen isotopes. lYeither process
could account for the differences actually obscrved in nature. Various
vorkers in this laboratory (71, 72) have confirrad iole's results,

using mass spectroratric techniques. The work in thic field up to 1952
has been admirably revieved ty Dole {69). lore rocently, Dole and Lane
(70) have reported that the differcnces in 012 content betwsen water and
atrospheric oxygen are exnlicable on the basis of a proferentinl
absorption of 016 by plents end animals during respiration.

The 1sotope abundances of oxygen in silicate rocks have boen
studied by Baertschi (73) and Baertschi and Silvorman (74). Theoe uorkers
found that sedimentary silicates are enriched in 018 by up to 2.4 per cent
wvith rospect to igneous rocks. Tho isotope geology of oxygen with cpeciel

reference to silicates har been diccussed by Silvorran (75).
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FIGURE 3 COMBUSTION APPARATUS
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sulphite exchange reaction. lMoedium 5 was used with slight modifications.
The sodium lactate was elirinated, and about 3 g. of sulphite added.

The sulphate concentrotion was reduced to sbout 1 g./l. Hoot of

the runs vere made in 8 oz. sealed bottles in a cabinet meintained

at 30°%, In a few cases, 500 ml. Erlenmoyer flasks wore uced. These
ware fitted with nitrogen bubblers and buffered cadmium acetate trapsa.
Terperature regulation was achieved vwith s constant temperature bath,

The resting=cell suspensions of D. desulphuricsng were prepared

in the usual manner. After a suitable reaction psriod, of the order

of days, the sulphur compounds were separated and enalyzed in the

presoribed manner.
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