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Importance of natural dust in controll ing the
acidity of rain over India

KRISHNA NAND
M etrorological Office. Pune

iReceived 7 December /984)

1m - 'lm<t on '!" <l'lT 'l'ri "R~i i oft "" ortqi "" 'l'ri '1'1 ""'l<ll i f.!lia'l"~ I{'f ~ ~ of.l ,""it
f f'!'1 """'" r."" "'" ~ I~ '"'" '!'IT ~ r.: 111" 'Wf~ el<r~ '!" "" .."r "" 'l'ri "R ~ oft "" ",) 'l'li'<I U\lrr !!'Ii lNTf""
• .m ~ I lIl>m"rn1lr ...,...';l't 'I'" e","" (nit t (oil ""~ 'flJ'f ii ) <l'lT {'IT ii I{'f '1'11!Ta'T ~"r q<T"""" 'ITt ''''it
~ I ..F,.""",,,,..~ ~ 'I) "" _ . 1IllI "" 'ru ,ri\lt 'flJ'f if~ { I ~ ll"I'T< >rr<ll '" om (Ifrnl 'f 'I'" .... ) 'l"'f 'l'ri
or. lM'f ~ 'IN'" 'f'!T''l'l~ lffi( ~'ff"'t " f'l''ll '"'! 'I'i\f", '!" of.l Q'lI'R r.F'fll'f l'!'lln "" ~ >rn' '1'1 oft 'l'l or.
'l'f'l aiij ~ I

ABSTRAcr. pH data of rainwater samples and of soils from India have been studied to assess the im
penance of natural dust in controlling the acidity of rain. It has beenfound that pH of rainwater is influenced
10 a large extent on the pH of so il and the dust load in the surrounding region. Indian soils are normally basic
in character (pH in basicrange) and the du st load is quitehigh,as such. pH valuesof rain arc in general in basic
range. Further. the effect of acid rain over India (on lakes and soil). in general, may nor be pronounced due to
high values of cation exchange capacityof soils and pH of surface water.

1. Introduction

Th e phcnomenon of acid ra in which was earli er
restricted to a few selected areas in the world is now
covering wider areas, especially in Euro pe and USA.
In addition to above, areas which were already getting
acid rain ha ve sta rted getting ra in with higher acid ity
co ntent (Likens and Butler 1981). Likens et 01. (1979)
have shown that in parts of eastern USA and western
Euro pe, rain has cha nged from nearly neutral so lution
200 years ago to a dilute so lution of sulphuric and
nitr ic acids. Of late, in India also, people have started
apprehending about the acid ra in, in general, and in
particular over Taj Mahal (Agra) area due to release of
pollu tants from Mathura refinery . However, recently
Krishna Nand (1984) had shown that over India, lower
ing of pH to acidic values might be restricted close to
highly industrialized cities onl y such as in Bombay
(pH =4 .S) and the phenomenon of acid rain may not
be of regional sca le. . He had attributed it to the acid
base neutralization reactions in presence o f basic parti
culate matter which a re present in large (varying)
quantities throughout the country. Kri shna Nand
(1984) had also concluded that due to the high level of
suspended pa rticulate matter over Agra of which a good
fraction is expected to be of co urse mode, pH of rai n
water over Taj Mahal, Agra , is no t expected to be in
acid ic range, Above inferences were based on the
study of pH data collected fro m 10 BAP MoN (Back
gro und Air Pollu tion Monitoring' Network) stations

situated at Allahabad, Jodhpu r, Kodai kanal, Minicoy,
Mohanbari, Nagpur, Port Blair. Pune, Srinagar and
Visakhapatnam alongwith the other publi shed dat a
regarding the precipitation chemi stry and air pollution
from different parts of India. Monsoon period rainfall
weighted mean pH (1973·19 80) at the above stations
a re given in Table I. It can be seen that mean pH values
of pH at Allahabad . Jodhpur and Srinagar a re quite
high (7.3) whereas at Pune it is close to 7 .0. Even at
Visakhapatnarn which is compa ratively more polluted.
mean pH is about 6. 6. Lowest value occur a t Koda i
kanal , pH data from other parts of India as obtained
by various workers was also studied hy Krishna Nand
(1984) and a rc given in Table 2.

With a view to assess the influence of particulate
matter on pH, rainwater samples had been analysed
for base cations, viz.. calcium, sodium and potassium,
and the tota l concentration of all these cations (milli
equivjIit re) had been computed. Since, base cations
specially calcium and potassium are mainly soil derived '
the ir concentrations can be taken as rep resentative of
the particula~e matter load over t~e station. Very
good correlation betwee n pH and cation concentrations
was observed by Krishna Nand (1984). Role of base
cations in increasing the pH was very clearly bro ught
out by compa ring the p H values from Srinagar (7 .3S)
and Kodaikanal (6. 13) a longwith the cation concent ra
tion s (0 .17 and 0 .03 milli equi/litre, respectively),
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