
551.5i8 . 11 : 551.591.25

Thunderstorm and fixation of Nitrogen in rain
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AHSl'J~Aer. I(, ) ;:, ~ nt ,1 lt .:' nn inati onlt or the nitrates n.1ammonia in rain wate r in Sweden ha~ led to rbe
ooncluslon th:lt t h under, i .e., c l~ l't r i<'al epa ek di scharge s in the etmo ph cre , i ll not. the determ ining fa.c,tor in the
producnon of :\itru~"n compound -s Iormcd in rain water. In tbe light. of the above eoucluelou, ,,,'.ilable (la ta of
combined ~jt""lo:'t'll in-rain water in Ind ia have been e xe mi n-d . It 14ul'port.4 th e couclus lons ree ehed by Swed is h
workers.

It is well known tha t Nitrogen di ssolved in
rain water is mostly in the form of nitrate ,
nitrite or a mmonia . I t has been t ill now the
general bel ief t hat nitrates in rain water are
produced from Oxides of Nitrogen formed
by t he electrica l discharges in the th under
storm. The reactions are indicated by the
following equations-i-

N,+O, = 2NO
2NO ~ 0 , ~~ 2~0,

2XO,+ H,O ; uxo,» HKO,

These reactio ns RUgge.'it that in rain water
tho am ounts of nitrate and nitrite shou'd be
tho same, a fact which is seldom found . In
must cnSCH, the amount of nitrite il'l much less
than tha t of the nitrate ill the same sample.
One possible explanation for this may hc
that, nitrites react with ozone formed in the
atmosphere during thunderstorm and thus
give rise to nitrates .

Hutch inson (19H) in survey ing this sub
ject , sive. t he various processes by which
fixation of ni trogen takes place in the at
mosphere, They are :

1. El ectrical

• 2. Ph oto-chemical
3. Trail. of- ) [eteorites

4. Industria l contamination
Hutch inson excludes the last named source

on some well founded reasons. He also poin ts
out that the trails of the meteorites should
contr ibute only a small Iraction of the ni
trate ordinarily present in the ra in water.

Angstrom and Hogherg (1952), from the ir

observations in different part. of Sweden
state that there is no indication that an
electrical process takes any major part in the
production of nitrates in rain . In Sweden ,
t hunder and atmospheric discharges occur
mostly in su mmer and rarely in autumn,
winter and spring. But they observed a
pronounced maximum of nitrate concentra
tion in spring in that country. ~loreover

Hutch inson (19H) has shown from t he
data of Finnel lind Houghton (1932) a t
Goodwell (Oklahoma) that at most 350 gm
of ~ , nrc fixed per hcctare in the temperate
region throngh elect.rio discharges, whereas
the 3 111 lUa i precipitation contains I kgm hn- t

•

These speak certainly against an elect r.cal
80U [('0 for the observat ions,

In India there ha s not been any systematic
determ inuti on of nitrates in rain water. Com
paratively recent determinations were made
in Sylhet (now in Ea stern Pakistan) hy Das,
Sen and Pal ( .933), and in Bombay by
Nara yan aswamy (19:19). A close scrut iny of
thei r data and the meteorological condi t ions
specially thc occur rence of thunderstorms,
during that period has been made in the
pre-sent paper with a view to check Angstrom
anJ Hogberg's conclusion.

Nurayan aswnmy (1939) has brielly in
dica ted the meteorological condi tions during
the period he collected the sample. Table 1
has been drawn up in the descending order of
nitrogen conte nt with a view to check un-ler
what condit ions the max imum and minimum
am ouut of nitrogen in lain water \VJ.S obscrv
od by him.








