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Deactivation of the ice-forming
aerosols by chlorine

R. K. KAPOOR , G. L. CH UGII* and BH. V. RAlIL\NA )WUTY

1718tilute of Tropical .J1elrorolOfl'J, Poona
(Receit'ed 9 July If}(J9)

ABSTRACT. TO'lt ~ nnndueted with V'flry In.r,;:tl a tnounta of chloriuo-In-et r r- ICH)U "I'm) hav e shown t ha t chl••rine
inhihit.d t hfl nudt'ati ll't&ctivity of ue turalicc-Iormln g nuclel tn tho air by 8 fsotoe ofonly about 5 &1_15°(" im }lly illg that
it is no effecti ve d divato.4 to IIC couelderod for possible use in \n'-lll her lIluditi ('ation et udiee,

r, IntroductIon

The nucleating eflieioney of a crystalline subs
tenee depends critically upon its surface s tructur e
and, therefore, its activity may be considered to
deteriora te under certainenvironme nta l conditions.
Ice-forming aerosols which init iate rain in supercool.
ed clouds , and the majority of which has been identi
fied by K umai and Francis (1962) and hy Byers
(1965) as constituting elay minerals, sufrer deact ivn
tion by certa in gasOOllS contaminants du e possibly
to tho poisoning effects, by such contaminants,
of the favourable nucleation sites on the surface
of the aerosols. Schaefer (1950) reported t he pre
senco of appreciahle quantiti es of wood and coal
smoke as cause for deac tivation. Georgii (1960)
pointed out that inoreasing ooncentrutions of
of NH 3, NO" and SO, rleteriorate t heir acti vity,
Also, Georg ii (1963) demonstrated t he deactivat ion
effects of these gases in flo number of inorganic
and orga uio ice nuclei. But, Reynolds a , al
(1952), working on icc-crystal information on silver
iodide par t icles, found t ha t t he w esenoe of small
amounts of ammonia accelerated the activity
of silver iodide. Lit tle work has, however, beon
reported on the effect of chlorine on the nucleation
of ice forming aerosols..Iunge (1956) has establish
ed from measurements I, t Florida that chlorine
is p resent in tim atmosphero in the form of ginnt
sizo particles and gaseous compounds (most likely
to be IIeI or CI,) and that t he gaseous compo ·
nent comprises abou t 0"" half of tho tot al chlor ide,
As it has been shown by Sekhou and Ramann
MUrl,y (1965) that chloride constitutes an important
component of the at mospheric aerosols even in
well inland regions at Delhi, an und ers tanding O( the
possible influence of gaseOllS chlorine compounds On
the nucleating efficiency of thoicenuclei in the air is
of importance. An attempt is made ill the following
to invest igat e tho eff,,,,t of chlorine gas on
the natural ice nuclei. Only very large concentm 
t ions of "Worine (~1000 ppm) as are many orders of

magni tude higher than the atmospheric gaseous
CI concentration (_ 10-3 ppm) have been COn
sidered in the present st udy .

2. Equipment and measurements

The equipment employed for t he investigat ion
is :\ 5-litre mixiul-{ typo cloud chamber which is
simila r to what has been described nnd used
earlier for t he ice nuclei measurement by P rabha
ka r and Ramana )[urty (1962). Tho salient fea tures
of the equipment and of t ho method of measure
ment are mentioned here. Air in tho !)·lit.rocham
ber is cooled by means of liquid air, to different
temperatutos, in steps of 4°C, in the temperature
range from - 10·e to -30eC. The ice crystals
formed on the nat ural ice forming nuclei in the
sa mple of a ir cooled are allowed to grow to big
enough sizes for detection in super cooled sucrose
solution kept at the bottom of the chamber,
Tho 'lumber of icc crys ta ls formed in successive
fresh samples of air ta.ken for moaaurcment nt
different temperatures in each ser ies of the obser
rations made has been counted, which formed
the bas ic data. The concentrations effect ive at
temperatures _ )0.,_20° and - 25·C have been
determined from t ho da ta t hus collected, ) [easure
ments have boon made, in thofirst instance, without
adding chlorine to the a ir in t he chamber. Lat er,
the procedure of measurement is repeated after
adding known amount of freshly prepared ehlorine
to the air samples taken in the chamber. The time
gap between the t wo series of measurements
made, i.e., without ami with chlorine, has been
kept to a minimum of about an hour, where
possible, in order to minimize tho errors duo to
the possible short-period fluctuotious in the
content of the natural ice nuclei. The chlorine
gas introduced has been prepared usinu standa rd
Iaboratory techn iqne. Tho gas-air eOl:'"entration
ratio arbitrarily chosen for the study has been
1 : 1400, expressed by volume, A few observations
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