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ABSTRACT

Wet deposition whichisalso called atmospheric precipitation is commonly
called Acid Rain. The congtituents of wet deposition are Chloride, SO,* or
NO, etc. Presence of these radicals generally reacts with metal values
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present in soil and compound formation takes place. This paper represents
the impact of acid rain on nutrients present in the soil of Khurda district of
Orissa. It is observed that there is an appreciable quantity of nutrient loss
dueto acid rain. Also aco-relation is represented to estimate the amount of
loss in nutrient depending on the nature of precipitation.

© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Oneof themost chalenging threststo environment
onthepresent daysis‘Acid Rain’. The preci pitation of
different toxic gasesin theatmospherewhen reactswith
the amospheric moistureleadsto formation of differ-
ent acids. Oneof themost seriousimpactsof acidrain
isonsoil nutrients. Especialy whenH,SO, falson sail,
hugeamount of nutrients get washed away. Aluminum
isalso set freein the soil and different toxic elements
can be absorbed by the trees. So asan ultimate result
loss of vegetation takes place.

Themain nutrientsthat get passed awvay are Mag-
nesium and Calcium. In addition when the unreacted
SO, reactsit clogsup inthe stomataof theleavesthus
hindering photosynthesig¥.

Raintendsto beacidicin naturewherethepH re-
mainsbetween 5.6t0 5.7 dueto reaction of atmaospheric
Carbon Dioxideto produce Carbonic acid. Thiscar-
bonic acidissufficient enoughto dissolve soil minerals
to makethemavailableto plantsand animds. Thisacid

isn’t harmful toinflict any damage. But the anthropo-
genic activities created by SO, _and NO, disturb the
acid balanceand causesAcid Rain.

On an average 60% - 70% of acidity in rainwater
isattributed to H,SO, and 30% - 40% to HNO,23.

The damaging hazardsdueto acid rain on ecosys-
tem, floraand faunaof aparticular areainrelationto
theprofileof aforest ecosystern hasbeenwell explained.
Theimpact of acid rain on forest microorganisms has
also been reported in this studyt®.,

Inthe present investigation, the extent of possible
leaching of minera nutrientswithimpact of acidrainin
thesoil quality of Khurdadistrict has been studied.

PROCEDURE

Fivedifferent surface soilsof Khurdadistrict were
collected and subjected to air drying. The sampleswere
sSevedto prepare-500u Sizesfor analysis. Thesamples
were digested in mixture of HCI and H,SO, and the
filtratewasanayzed for Ca, Mg, K and Na.
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To preparedifferent pH tripledistilled water isused.
Threedifferent combinationsof acidsi.e., H,SO, and
HNQO, (40:60, 50:50, and 60:40) on equivaent basis
areprepared for thefina trestment of thesolution. 50gms
of soil samplewith 100ml of acidified water weretaken
for stirringinamagnetic stirrer for 1 hour at 200rpm.
Theleachate was collected by filtration.

Inthe study, H,SO, and HNO, (40:60, 50:50, and
60:40) three ratios are termed Conc-l, Conc-Il and
Conc-IlII.

Thedigested soil samplesand leachate were ana-
lyzed by AASfor Ca, Mg, Naand K with Perkin Elmer
372Mode AAS.

Materials

The soil sampleswere collected from the below
mentioned aress.
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TABLE 1: Percentagenutrient content of soilsof Khurda
district

Nutrient ~ Soil 1 Soil 2 Soil 3 Soil 4 Soil 5
Calcium 1.789 098 1028 078 0.87
Magnesium 327 189 201 11 097
Sodium 084 177 151 116 0812
Potassium 488 392 378 36 401
1 Mancheswar Industrial Estate, Bhubaneswar City

(Soil Samplel)

2 BadasnghaVillage, KhurdaDistrict (Soil Sample

2)

3 Singhipur, KhurdaDistrict (Soil Sample3)
4 Baghamari, KhurdaDistrict (Soil Sample4)
5 Kaapathara KhurdaDistrict (Soil Sampleb5)

RESULTSAND DISCUSSION

Thenutrient content of fivedifferent typical variet-
iesof soilswascollected from Khurdadistrict and their
leaching studiesarepresented in TABLE 1.

Theleaching study has been carried out for indi-
vidud soil using different concentration of acid solution.
Astheacid rain mostly condtitute of H,SO, and HNO,
(at different ratio), the leaching studies concentrate
mostly on thesetwo acids. The percentage extraction
of nutrientsinleachateat pH 5 inresponseto different
acidrainarerepresentedin TABLE 2.
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TABLE 2: Percentageextraction of nutrientsin leachateat pH 5in responsetodifferent acid rain

Nutrients Soil 1 Sail 2 Sail 3 Soil 4 Soil 5
pH5 60:40 50:50 40:60 60:40 50:50 40:60 60:40 50:50 40:60 60:40 50:50 40:60 60:40 50:50 40:60
Calcium 382 324 271 217 242 171 34 48 23 126 102 7.9 50.0 442 301
Magnesium 92 76 71 73 70 69 32 28 21 51 48 48 11 09 07
Sodium 248 223 221 186 207 173 151 138 136 116 92 87 55 58 61
Potassium 112 121 118 106 100 95 81 78 71 42 36 36 1178 129 141
Sail 1 Soil 5

Incaseof soil samplel, Calcium and Magnesium
extraction gradually decreases asthe concentration of
H,S0, isdecreasing. Increasein concentration of HNO,
hasvery lessimpact on Magnesumrecovery. Similarly
for Sodium, higher concentration of H,SO, extracts
more sodium after which athough thereisincreasein
HNO, concentration, theextraction of sodiumremains
steady. But in case of Potassium the recovery almost
remainssteady irrespective of the concentrationof acidi-
fied solution, asrepresentedinfigure 1.

Soil 2

Cacium extraction gradudly increaseswith the de-
creasein H_SO, conc. and increasesin HNO, conc.
uptotheratio (50:50), after which further increasein
HNO, concentration doesn’t affect calcium recovery.
In case of Magnesium the recovery remains steady ir-
respective of theratio of H,SO,: HNO, Sodium ex-
tractionisalmost equal tothetrendsof calcium extrac-
tion. Potass um showsvery lessvariation of about 1%
during theentireleaching processasrepresentedinfig-
ure2.

Soil 3

In case of soil samplelll, 50:50 (H,SO,: HNO,)
ratio givesmaximum extraction of calciumafter which
further increasein H,SO, conc. has negativeimpact on
calcium extraction. In case of Magnesium asthe con-
centration of H,SO, decreasesrecovery of Magnesum
also decreases. Similarly, for Sodium and Potassium
higher recovery isconfined with more concentration of
H_SO, asrepresentedinfigure 3.

Soil 4

In case of soil samplelV, Cdciumand Sodium ex-
traction gradually decreases with the decreasein con-
centration of H,SO,. But in case of Magnesium and
Potassium after 60:40 (H,SO,: HNO,) ratio thereisno
appreciable changein extraction withtheother twora
tiosof H,SO,: HNO,, asshowninfigure4.

Theresult revea ssoil sampleV releasesmaximum
CaciumwhenH,SO, concentrationishigher and when
HNO, concentration gradually increases, the calcium
extraction decreases. Similarly in case of Magnesium,
theextraction gradudly decreasesfrom higher tolower
H,SO, concentration. Considering therel ative extrac-
tion of Sodiumand Potassium, H,SO, haslessimpact
in Sodium and Potassium extraction in comparisonto
HNO, asrepresentedinfigure5.

CONCLUSION

From the tables and the figures, it has been ob-
served that soil shaving higher amount of nutrientsnever
releesetheentirenutrient proportiondly. Thisisbecause;
many of the elementsare often fixed or rendered in-
soluble. Theexchangeable basesare only responding
to changes because acid concentration contribute pre-
cipitation of H* that act asamediumto exchange. SO,*
or NO, radicasaccel eratethe process of ion exchange.

Theentirestudy concludes soilswith purenutrients
areinfluenced more dueto acid precipitationin com-
parison to nutrient rich soil. In order to maintain the
nutrient content of soil balanceitissuggested to plants
more trees which can take up these nutrients during
acidrain.
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