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GROUND TRIPLET IN BROMINE II

SomEe of the main features in the first spark
spectrum of Bromine were reported by Bloch
and Lacroute! previously; but the most import-

ant -deepest terms of the spectrum have not .

yet been identified correctly. Following _the
work? in our laboratory on the successive
spectra of Bromine, it Has been possible to
establish the fundamental inverted triplet term
4p 3P of Br. II, involving the classification of

abcut thirty lines in the vacuum grating region. -

The intervals are found fo be 4p 3P,—4p 3P,=
3147 and. 4p 3P, — 4p 3P, =695 units. Bloch’s
identification of 5s 1D, had to be changed from
65657-1 to 61179-5. Full details of the analy-
sis will be published elsewhere.

Andhra University,

Guntur, K. R. Rao.
January 11, 1944,
1. Compt. Rend., 1934, 199, 41 and Ann. de Physigue,

1935,3, 5. 2. Rao and Krishnamaurty, Proc. Roy. Soc.,
A3 1937 161, 38 and Proc. Phy. Soc. (Lond.), 1934, 46,
531.

ON THE EFFECT OF CONCENTRATION
OF SODIUM CARBONATE IN AQUEOUS
SOLUTIONS ON (A) THE FORMATION
OF CRACKS, (B) SWELLING AND
DISPERSION AND (C) CAPILLARY
ASCENT IN THE BLACK COTTON SOIL

IN a series of papers published recently®=>3 the
bresent writers discussed the capillary rise of
sodium carbonate solution in black cotton soil
packed in glass tubes and the swelling of the
soil particles when immersed in solutions of
lithiurn and sodium carbonates and of some

other salts. While a trace of sodium carbonate
in water (0-03 per cent.) actually increases
capillary rise, as the concentration is increased
from 0-03 to about 1 per cent. there is a rapid
deterioration in the permcability of the soil due
to swelling of particles. Similar results obtain-
ed with solutions of other salts will be dis-
cussed in a separate paper.

In the present note we report some intevest-
ing results obtained with sodium carbonate,
In this case, experiments could be made on
(a) the- development of cracks in soils mixed
with sodium carbonate solutions, (b) swelling
or dispersion of the soil in the solutions, and
(c) capillary ascent, over a wide range of con-~
ceﬁt)ration (owing to the high solubility of the
salt).

When samples of black cotton soil weighing
100 gr. are mixed with 60 c.c. of sodium carbo-
nate solutions of different concentratton and
the pastes so formed are allowed to dry in a
steam oven, the soil layers develop the well-
known cracks only in the range of concentra-
tion from 0 to 5 per cent. The width of the
cracks formed increases to a maximum at a
concentration of 3 per cent. No deep cracks
appear above 5 per cent. Between 4 per cent.
and 8 per cent. the soil mass contracts en masse
on drying and a black layer appears at the
surface. This contraction also decreases with
increase of concentration in the above range.
Finally, at concentrations higher than 8 per
cent. the precipitation of the salt prevents visi-
ble contraction, and the soil particles have no
tendency to form lumps but. remain powdery
and porous like sand. The maximum cracking
should occur at a concentration where the
swelling on wetting and contraction on drying
are both large. The cracked layers are hard
as brick. Between 4 per cent. and 8 per cent.
the dried mass is very friable. Fig. 1 shows
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the appearance of the soil layers mixed with
different concentrations of  sodium  carbonute
solution when dried.

In the next expoeriment 15 gr. samples of
black cotton soil were shaken for a minute
with 100 c.e. of different concentrations of
sodium carbonate solution, and allowed to scttle
in measuring jars. After settling was come-
plete (i.e., after two days), the volumes of the
sediments in the different concentrations were
recorded. The values are given in Table T

TasrLe 1T
Concentradion 2 of NagCOg—0 (Water), 02, 0« 07,

10,15, 2:0,30,4:0, 10-0, 20-0.

Volume of soil seliment cooe =24, 20, 36, (1, 45, 41, 306,

32, 26, 22, 19,

The volume of the soil sediment
with concentration up to 1 per ecent. As the
concentration is increased [urther the volume
of the sediment decrcases rapidly.  The super-
natant liquid in  solutions of concentration
greater than 1 per cent. is coloured deep brown;
the cause of this colour is being investigated,

The capillary rise of different concentrations
of sodium carbonate solution through columns
of black colton soil during a period of 24 hours
is indicated in Table IL

From Table II it will be seen that the
apillary  ascent  decreases rapidly from 0-03
per cent. to 2 per cent.; but it is very ramark-
able that as the concentlration of the sodium
carbonate solution is inereased further there is
rapid restoration of the permeability of the soil.
Thus, a concentrated solution of sodium carbo-
nate is found to rise through the soil at even a

inereases

Tasny 11

Contentra- | Capilliy  1f Coneentras | Capillary
tion of rise dwing tion of tise during
sodium carho-| 24 hes, sodiom cicho| 24 T,
nate salution nem. fnade solution inon.
l
20 (Watar)
(1e2h hed
0 288 050 30
0010 2049 1-00 41
(4-020 317 2:00 14
0-030 KEDH 300 30
0040 317 ie2h -8
0-050 260 1200 10
0125 1240 2000 Riny|

faster rate than pure waler initially (ay through
sand) although pure waler scores ultimataly
over the solution. The soil wetled by the highly
concentrated golutions turng black after some
time,  This effeet beging at the lower layers
of the wetted soil and slowly moves upward
along the woet column,  IL i 1o be noled in
particular that although the soil heeomoes nearly
impermeable o a 2 per cent. solution, the per-
meability increases rapidly with coneentration
above 2 per cent.

The importance of the above resulls in deal-
ing with problems connceted with lands affoet-
ed by sodium carbonate is obvious. For
given quantity of black colton soil there is an
optimum concentration al which its aulo-di

o
tay
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persion in sodium carbonate solution (e.g.,y‘for
mechanical” analysis) will be most effecuve.
Similarity in the influence of concentration on
different phenomena like crack formation,
swelling and capillary ascent is also note-
worthy. A more detailed discussion of our
results will appear elsewhere. .

Qur thanks are due to Mr. A. U. Momin for
help in performing some of the experiments
described above,

Meteorological Office,
Poona,
January 24, 1944.

L. A. RamMbas.
A. K. Mallik. -

1. Ramdas, L. A., and Mallik, A. K., #roc. Zud. Acad.
Sei., A, 1942, 16, 1-9. 2, —, —, [Bid., 1942, 16,
16-22, 8. —, —, and Pandit, U. P., Curr. Sci., 1942,
11, No. 7, 288.

NEW LIGHT EFFECT—INTENSITY
VARIATION BY DIRECT PHOTO-
ELECTRIC MEASUREMENTS

EARLIER results®*5 for the dependence of the
new light-effect defined as At the instantaneous
diminution on irradiation of i the conductivity
in chlorine®+4.9 and other gases3+7 subjected
to electrical discharge, upon I the correspond-
ing light-intensity, have shown that Ai is not
a linear function” of I. This has been used by
Joshi to discriminate this phencmenon from
the well-known photo-electric = effect, 245 in
which the linearity of the above relationship
has~been-found-to-hold over a millionfold varia-
tion of 1.5 Due to limitations of means then
at our disposal, the inverse square law was
assumed for the large size, light-source em-
ployed, wviz, an incandescent filament bulb.
Results now to be reported are independent of
the approximations involved in the above as-~
sumption, -since I.varied by varying the dis-
tance of the light-scurce was observed directly
by a G.E.C. Osram photo-electric cell.

The chlerine-filled ozoniser A, the Tight-
source—a 200 watt 180 volt bulb, the light filters
and the general experimental procedure were
the same as befores %11 The intensity of
the filtered green (5775-5070A) and the sensi-
tivity of the available cell to the filtered red
{7070-6070 A) were too low for a study of Al
as a function of I for these light-bands. With
about 9400 volts (r.m.s.) and 50 cycles fre-
quency, i the current in” the dark, was 55 on
a Cambridge AC. microamme:cer. The light-
effect, expressed as Ai and also as a percentage
of the original { in the dark, is shown graphi-
cally in Fig. 1, at various Iwhie and Tviolet.

It is seen from Fig. 1 that tha Ai-I curve for
the violet lies above that for the white; for
a given I, Ai under violet exceeds that due to
white. Evidently, therefore, the nature of ir-
radiation 1 an additional factor involved in
the production of this effect, and that, at same
I for 'both‘, this factor in white is less effective
than in violet. This mode of observation may
b_e_ referred to by (i) for shortness. Now
(it) when, ai ¢ given distance, the chlorine
tuke 1s irradiated directly by the bulb and
then with the violet filter interposed, Ai due
to the white exceeds that under (filtered)
violet. The discrepancy between (1) and (i)
is only apparent. In (i), Ivioler is less than
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Iwhite being only a fraction of same. The light-
cffect, whigh is };ound to be prqquced by all the
components of the white light,=3+910:11 gshould
be, therefore, and is, found to be greater under
white than under violet.s%1%11 Since Ivioler ==
Iwhite in (1), irradiation by violet is compara-
tively stronger in the short-wave components;
it is besides more, within the absorptlg)n' spec-
frum of chlorine, than the former.1%1% On
either or perhaps both these grounds, At under
violet should be greater than under an equally
intense white light, which is actually the case
(Fig. 1).
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These results afford a more guantitative SUp~
port to Joshi’s view=+5 based on the observed
non-linearity of the Ai~I relation, that this
phenomenon cannot in the first instance be
identified with negative photo-~electric effect.
The curves in Fig. 1 also show that the initially
pronounced rise of A% slows down at larger ' I
due -presumably to a saturation effect.’.9. 11

Grateful thanks are due to Prof. Shrinivasan,
Indian Institute of Science, Bangalore, for the
loan of an A.C. microammeter and to Dr. S. S.
Joshi for kind interest and guidance.

Benares Hindu University, P. G. Dzo.
January 15, 1944,

L. Joshi, Curr. Sii., 1939,9, 548. 2. — Proc. Sdion
Sei. Cong. Pres. Address, Chem. See., Y943 70-75. 3.
Joshi and coworkers, #id., 1940, Phys. Sec. Abst, 1T -,
ibid., 1941, Chem. Sec. Abst., 34, 353 —, i, 1942, Phys.
Sec. Abst., 36, 38: —-, ibid., 1942, Chem. Sec. Abst., 50,
51, 55-70 ; —, ibid., 1944, Clhem. Sec. Abs., 31, 36, 87,

38. 4. Joshi, B.H.[7, Journal, 1943, 8, 99. 5. Deo,
Zind. Sourn.  Phys. (Communicated). 6. Joshi and
Narasimhan, Curr. Sei., 1940, 9, 536. 7. Joshi and

Deshmukh, Azzure, 1941, 147, 809.
Phys. Zeit.| 1913, 14, 741.
1943, 151, 3561.
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10. —, Curr. Sci., 1943, 11, 306. 11.
Deo, Sei. and Culture, 1948, 9, 252. 12, Halban and
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