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On Waring’s Problem
Ler G(k) denocte the least integer s such that
the Diophantine equation

N = ;cli' S RRRRRI i
is solvable for all sufficiently large positive
integer N, where n, x,, ... x, denote positive

k

integers.

The upper limits for G(5) have been given
by various writers ranging from Hardy and
Littlewood to L. ¥X. Hera. The best result
known hitherto is G(5) <28, due 1o Hera.
The author of this note has been able to im-
prove this to
Theorem G(5) <25

The author has been able to arrive at this
result by among other things, a
theorem of Davenport on ‘admissible exponents’,
Suppose that A, ..}, are admis-

improving,

viz., lemma 1.

sible exponents and that 1——-;2 <\, < 1. Then
1, Ay, .. \, are admissible exponents, provided
that there exists an integer 1 satisfying

1<l ke,

K — (k—1) <57

(/=1 kA — (k=1 1+0IHL (0 =A - -o0e £)).
This theorem is not powerful enough for

k>3 since it does not lead to an admissible

1
A, such that 140>k —14 5=

But this can he improved by the

set 1, x, ..

lemma 2. Suppose that 1, A, .. A, are ad-

missible exponents.

Then 1,4, M6, ...
1

where 6= 1-— %

v

A f are admissible exponents

Other consequences of lemma 2 are
G(6) €40 and G(7) <56
These arc also improvements on the previous
results.
K. SamBasiva Rao.

Department of Mathematics,
Andhra University, Waltair,
Ocztober 23, 1939.

Drift of the Hysteresis Loop in Sorption

THAT “Hysteresis in Sorption” is reall234.8 and
is perfectly reproducible 0 a large number of
times in some cases and that the concept of
cavitiesb having narrow necks, is a general
causel® of the hysteresis effect, have already
been established. For the non-existence or the
disappearance of the hysteresis loop, however,
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one of the causes has been shown to be the
elasticity of the cavity wall? In the present
investigation, a series of sorptions and de-
sorptions of water vapour at 30° C. have been
conducted on ferric oxide gel!! activated at
200° C. and degassed in vacuum (2-10—* mm.),
for five hours, with the aid of a quartz fibre
spring balance. Some of the results are shown
in Fig. 1. The results indicate a unique behavi-
our as seen from the following striking
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characteristics. With progressive sorptions and
desorptions, (a) The sorptive capacity of the

gel at the saturation pressure diminishes, (b)
The hysteresis loop becomes smaller, (¢) The
hysteresis loop drifts away from the axis other
than that of pressure, (d) The tail-end of the
hysteresis locop which extends up to zero pres-
sure in the second cycle of sorption and de-
sorption tapers away from zero pressure in the
subsequent cycles, (e) The gel retains some
amount of water irreversibly at the end of
frst cycle of sorption and descrption which
remains practically unaltered in the subsequent
cycles.

The sorption isotherm as in the case of titania
gel-water system!l shows an inflection beyond
which there is a rapid rise in the sorptive capa-
city of the gel. Such an inflection clearly
indicates, as in copper oxide-water system,” a
change in the nature of the process, ie., a
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change from monomolecular adsorption to capil-
lary condensation. In the porous ferric oxide
gel, some of the capillaries are open pores and
some are cavities having narrow necks, the
latter being responsible for the hysteresis effect.
The decrease in the sorptive capacity of the
gel at saturation pressure, indicates a decrease
in the total capillary volume. If there were no
cavities in the gel, there would be no hysteresis
loop and the sorption and the desorption curves
would be coincident. Assuming that the area
of the hysteresis loop is a measure of the total
cavity volume, the fact that the hysteresis loop
becomes smaller, with progressive sorption and
desorption, shows that the total cavity volume
decreases. The continucus drift of the hysteresis
loop and the tail-end of the hysteresis lcop ter-
minating away {rom zero pressure suggest that
the diameters of the cavities and their necks are
continuously increasing. The tendency of the
sorption and desorption curves to come close to
each other indicates a decrease in the disparity
between the diameters of the cavities and their
necks.. So each cycle of scrption and desorption
results in the Widening of the cavities and their
necks and the diminution in the total cavity
volume. All these chaﬁges indicate that in
ferric oxide gel-water system, with progressive
sorptions and desorpticns, the colloidal particles
coalesce with the production of bigger particles.
In fact, the above changes simulate these taking
place in a definite mass of a system of closely
packed spherical particles, as progressive in-
crease in the size of the particles proceeds.

This is a unique case of a continuous drift
with other changes of the hysteresis loop, re-
sulting from progressive sorption and desorp-
ticn of water vapour and is different from the
one predicted by Leonard H. Cohan® No such
drift is noticeable in the sorption of water
vapour on gels of titania and silica.l® Sorption
and desorption of carbon tetrachloride at 30° C.
on another sample of the same ferric oxide gel
have been conducted. There is a hysteresis loop
which suffers no such drift. The second and the
third hysteresis loops are identical with the
first and the sorptive capacity at saturation
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pressure remains the same. The permanent
and reproducible hysteresis loop has also been
scanned as in the case of titania gel-water.’?
It is probable that this interesting colloidal
benhaviour cf ferric oxide gel is connected with
its thixotropic property. By virtue of thixotropy,
the particles have the facility'™ to coalesce.
Whether other thixotropic systems behave in
a similar way, is a question to be decided by
further investigations which are in progress.
A study of the interesting phenomena vide
infra accompanying successive sorptions and de~
sorptions of water vapcur has thrown much
light on the changes in the fine structure of
ferric oxide gel. Such a study necessitating the
operation of a series of sorptions and desorp-
tions of the vapour on the same sample of the
adsorbent in vacuum, has been possible by the
excellent advantages of the quartz fibre spring
technique.
Krrtur Sussa Rao.
Department of Chemistry,
Central College,
Bangalore,

November 30, 1939,
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Threshold Potentials and Reactivity
under Electrical Discharge
Ir was observed earlier! that time-variations
in the electrical quantities such as the magni-
tude of the ionisation current flowing through,
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and the energy consumed in the rcaction space
were of significance in an analysis of the cor-
responding reaction-time curves. These studies

were carried out in Geissler-, triode-lype
vessels and in the annular space of the Siemens’
ozoniscr. For a varicly cf rcasons, especially
the pessibility of enabling an exposure of a pre-
determined mass of a gas to a ficld which can
pe calculated with a fair precision on a com-
paratively simple theory,? the last iype of the
vessel is well adapted. A

factor which has

hitherto been practically entlively ignored by
workers in the field of reaction kinetics under
clectrie discharge, has now been observed in
thig
minimum cof potential has 1o be exceeded in

the exisience of a threshold polential, 'V ;

m?

order to initiate the change in a given reactant
(b) a
Almost in every case (the possibility

material, which may be (a) pure or
mixture.
of the explosive reactions constituting a general
excepticn is being investigated) there is a sud-
den change, usually an increase, in the current

through, and the wattage dissipated, in the
system, besides the familiav manometric or

chemical indication of an insipient rcaclion, at
V. It is characteristic both of the reaction and
The V

th

nature of the material. values for (a)
are identifiable with, or simply related to the
corresponding Paschen potlentials; work is now
in progress con the position in respect of (D).
1t has been found that a determination of V
the threshold potential, markedly 1o

throw light on the mechanism of a complex,

me

SCrves

reaction.
Curves in Fig. 1 illustrate ithe variation of V
for the reactant material determined al different
times during the deccemposition of nitrie oxide

cspecially  a  conscculive chemical
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