
551'574 ' 1
Theoretical considerations on the Melander Effect

A. K. MUKHERJEE

Jlcteorolojica! Office, .J" Iltpllr

tIteceire ! 2 1 A}'ri/ 195,j)

importance. From their experimental result
thev came to the conclusion t hat observations
ma;le by ) lelander regarding the format ion
of salt sta ins on a glass slide might bo
thc result of some contamination which
might have occurred for lack of sufficient
precautions. From theoretical considera ­
tions t heso workers were of the opinion that
the amo unt of hea t necessary for the escape
of ~aCI from the solutio n would be 880 cal
per gm and th ey calculated that the amoun t
of NaCI crossing uni t area was of th e order of
10-" gm per sq. Clll per sec. They, how­
ever, ind icate t hat if the hydration of ions
were considered th is valu e would be still less,
and would be inadequat e to accoun t for the
cloud condensation.

In the present report t he energy of activa­
tion necessa ry for the escape of RaCl from
sea water has been recalculat ed on the basis
of the actual ionic state in which :KaCI is
present in the sea water , with due considera­
tion to the hvdrntion of tho ions and the
effect of the i';nic atmosphere in the solution.

2. Calculation

The average N"a( '1 content of sea water
amounts to about 2· 8 per cent and of other
salt." to O· i per cent approximately. These
other suits include Mge l " :Ka,SO. et c, of
which ) lgCI, lIlay be regarded as the second
most abundant salt . These salts being all
st rong electrolytes are fully ionised in solu­
tion, These ions arc agai n hydrated. One Na +
ion is assoeiated with 4 molecules of H,O, and
one CI- ion hav ing only 3 molecules as infer ­
red from transport numbe r measurem ents

Lodge, ~ le Donald and Baer (19:J!) cheek­
ed the Melander effect both theoretically
and experimentally and pointed out that
from theoretical considerat ions Xlelandcr
effect can have hardly any me.eorological

Wri~ht (19:19, 1910) proposed that the
atmospheric condensa tion nuclei chiefly con­
sisted of salt part icles, predominantly of
sodium chloride, coming into tho air from sea
water. Simpson (19:19) is inclined to believe
that if sodium chloride or anv other salt comes
into the ail' from flea water they must 110 so
only through ' pea.r droplets. But the rate of
production of spruy droplets nccesstl,ry to 3C­

count for the cloud condensat ion of tho whole
ntmo-phere amount ,", to a fiet.itious figure
uf about 101 per sq. em per second according
to his computation . He believed this figure to
be improbab le. Wri~ht attempteel to meet
Simpson's objeot ions in tho Jizh t of ~I ('lan­

der' s (189i) observations that glass slides
exposed over warm (not boiling) sodium chlo­
ride solut ion developed salt stains which he
attributed to !oI1:\1t:. part icles which might have
escaped from tho solution in the course of
evaporation of th e :;01vent. Obviously, Wright
was of tho opinio n that sea salts would come
out from the surface of sea water by cynpom­
tion and could thus form the co ndensat ion
nuclei, H~ was not, however. quite explicit in
stating the mechanism IJ\~ which tho salts
wouid-leaye tho 11(IUl'OllS el~\'irOlUJlCnthut the
implication was to some sort of evaporation
proc088 leading to the ex pulsion of certain
amount of salt into the space above to form
the condensat ion nuclei.

..\ BSTRN';F. \11·l.lrl'lor effect has been crit ioally exemlned from tho tbooreuca f point of view, Heats of
\"Ap(J ri ~nt i otll )f sodium chloride from it, solut ions as iOfli, have been calc ula ted. The \'UIU6:i obtained are t oo high to
fuvuur uny appr'·l'illblt· EHCll P('of ~ IlCI frOID the solution into t he err,
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