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thiourea. Inhibition is prevented when zinc is
added simultaneously with one of these agents.

The present data constitute a further test of the
hypothesis that pyridine nucleotide linked dehydro-
genases may prove to be metalloenzymes.! The
results here presented give impetus to continued
exploration in this direction,
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EXISTENCE OF RING PHOSPHATES HIGHER THAN
5 THE TETRAMETAPHOSPHATE
ir:

We have shown recently that spots attributable
to pentametaphosphate and perhaps higher ring
phosphate anions are obtained in the two-dimen-
sional paper chromatography introduced by Ebel.?
These results are part of a study of the hydrolysis of
Graham’s salt which has been under way in our
laboratories for about three and one-half years,

A number of chromatograms have been made on
a partially hydrolyzed sample of Graham’s salt
having a number average chain length of 117
phosphorus atoms per molecule ion, as deterinined
by end-group titration corrected for the presence of
rings. Schleicher and Schuell paper No. 589,
Orange Ribbon, was employed, with over-loading
by the use of 45 ug. of total P in the drop placed
at the origin instead of the optimum amount of
15 wg. which we have recommended elsewhere.?
In the series of ring phosphates on the chromato-
gram, there are separate and distinct spots for
trimetaphosphate, tetrametaphosphate, pentameta-
phosphate, and perhaps hexametaphosphate.®! The
spot attributed to hexametaphosphate partially
overlaps a continuous band which we attribute to
unresolved higher ring phosphates. In this sample,
there is also a continuous, but less intense, band
which curves upward so as to form a continuum
at the high-molecular-weight end of the series of
chain phosphates. Since the continuum attributed
to higher chains and the continuum attributed to
higher rings branch apart so as to form a Y, we
feel that there is relatively good evidence for ring
phosphates containing as many as eight phos-
phorus atoms. Indeed, the appearance of the
chromatogram would lead one to suspect that

(1) J. P. Bbel, Bull. Soc. Chim. France, 20, 991 (1933).

(2) E. Karl-Kroupa, Anal. Chem., submitted for publication.

(3) The hexametaphosphate described here bears no relation to the
term '‘hexametaphosphate’’ which has been so often misused in both
the technological and scientific literature as the name for vitreous
sodium phosphates having Na:O/P:0s mole ratios lying between 1.0
and 1.2, The hexametaphosphate described herein is a single molec-
ular species consisting of a 12-membered ring of alternating phos-
phorus and oxygen atoms; whereas the '‘hexametaphosphate’’ of

cominerce is a mixture consisting predominantly of long-chain phos-
phates,
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there are ring phosphates even larger than the
octametaphosphate,

The total ring content in this partly hydrolyzed
sample of Graham’s salt is not large, being about
109, of the total P. Most of the phosphate
applied to the chromatogram has not moved from
the origin (this allows overloading of the paper).
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SELF-DIFFUSION IN MOLTEN SODIUM NITRATE!
Sir:

We have measured the self-diffusion coeflicients
of both sodium ion and nitrate ion as a function of
temperature in fused sodium nitrate. The method
employed involved a determination of the rate at
which tracer sodium or nitrate ion diffused from a
ca. 0.65 mm. i.d. quartz capillary tube into a
stirred bath of pure sodium nitrate. The method
was originally used by Anderson and Saddington?
in aqueous solution and has since been employed
by others, particularly Wang.? Fairly detailed
investigations have proved that the method is
susceptible of good accuracy.®* Self-diffusion
coefficients of liquid sodium® and mercury® have
been measured by the capillary method. The only
previous published work on self-diffusion in molten
salts appears to be that of Berne and Klemm,” who
obtained the self-diffusion coefficient of thallous
ion in molten thallous chloride; we know of no
prior work in which diffusion has been determined
for both cation and anion.

In our experiments radioactive Na?? was the
sodium tracer which was followed by standard
counting techniques. The nitrate tracer was
labelled with stable O!* which was determined mass
spectrographically on the oxygen liberated when the
nitrate was decomposed quantitatively to nitrite
and oxygen. Some rather severe difficulties had to
be overcome in filling and calibrating the capillaries
because of the elevated temperatures. The tem-
peratures were controlled during diffusion to =0.1
to 0.2°,

The self-diffusion coefficients, ©, may be ex-
pressed by rate equations of the form © = 4
exp(—AH¥/RT) where A is a constant, AT
is the energy of activation for the diffusion, R
is the molar gas constant and 7 is absolute temn-
perature. The self-diffusion coefficient of the
sodium ion in fused sodium nitrate between 315
and 375° is given by

Dny = 1288 X 107* exp(—4970/RT; cm.3/sec.
while that for the nitrate ion similarly is
Dvo; = 897 X 10~ exp(—5083/RT) cur.?/sce.

In each case the probable error in AH ¥ is 80 cal.
(1) This work was performed for the Atomic Energy Commission,
(2) J.S. Anderson and K. Saddington, J. Chem. Soc., $381 (1949).
(3) J. H. Wang and J. W. Kennedy, THIs JoUrRNarL, 72, 2080

(1930); J. H. Wang, ibid., 74, 1182 (1952), and others.

(4) R, Mills, ibid., 77, 6116 /1955), and previous papers.

(5) R, H. Meyer aml N. H. Nuchtrieh, /. Chrm. Phys., 23, 1851
(1033).

(6) 1L E. Hoffman, f4d., 20, 1507 51952).
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