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ABSTRACT

In present investigation an attempt has been made to investigate corrosion
rate of ferrous, non ferrous (aluminum) and mild steel inground water around
Pravara areain pre-monsoon (April — May) and post monsoon (October —
November) 2007 seasons. The eighteen different sites have been selected
for collection of ground water samples. The factor causing corrosion and

conditions of the environment has been studied.
© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Corrosion now adayshasga ned moreimportance
duetoanincreased useof metd withindl fieldsof tech-
nology. A morecorrosveenvironment isduetoincrease
in pollution of air and water. In case of metallic con-
struction of more dender dimensionswhichdo not tol-
erate corrosiveattack to someextend. Corrosionisthe
destructiveattack onametal or ametd aloy by chemi-
cd or eectrochemical reaction withitsenvironment(t,
Aluminum anditsaloystend themsdavesto many engi-
neering application because of their combination and
lightnesswith strength, therma and e ectrochemical con-
ductivity, reflectivity and nontoxic qualities?.

Ironisusedintheform of stainlesssted for making
cutlery, hospital and food service equipment. Carbon
stedl isthemost common, cheapest and most versdtile
metal used inindustry. Dueto widerange of applica
tionsof alloy inday to day life. Thecorrosion study of
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metal isan andytica importance.
Corrosionisdisintegration of materia intoitscon-
stituent atom dueto chemical reactionwithitssurround-
ings. Thelossof eectronsof metal reactingwith water
and oxygen. Weakening of iron dueto oxidation of the
iron aomsisawell known exampleof electrochemica
corrosion. Althoughinthis context, theterm degrada
tionismore common. Most structural aloyscorrode
merely from exposure to moisturein theair, but the
process can be strongly affected by exposureto cer-
tain substances. Corrosion can be concentrated locally
toformapit or crack, or it can extend acrossawide
areato produce general deterioration’. Therearedif-
ferent factorsinfluencing corrosion such asacids, oxi-
dizing agentsand temperature. Thework on monitor-
ing of ground water from some segments of pravara
ared®¥. Khadkwasal areservoir>®, impact of human
activitiesonqudity of water and physio-chemicd char-
acteristics of effluentd®19 hasbeen carried out in our
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|aboratory. Theattempt has been madeto extend this
work for corrosion study of various metals.

Proposed work was under taken for the system-
atic study of corrosion of themetal anddloysinground
water from Pravaraarea. pravaraareais choose be-
causeishighlyirrigated, large use of thefertilizersand
snglecrop cultivations.

EXPERIMENTAL

Ground water sampleswere collected from eigh-
teen different locationsfromvillagesin pravaraarea
TABLE 1, Figure 1. Thesampling stationsare4to 5
km away from each other. Sampleswerecollectedin
sterilized screw-capped polyethylene bottles*™ having
oneliter capacity, labeled properly.

TABLE 1: Sampling station

Sample Sampling Sample  Sampling
No. L ocations No. L ocations
S, Zarekathi Sio Sadatpur
S, Dadh Kd. Si Hasnapur
S Durkagapur S, Mamdapur
S, Dadh Bk. Si3 Ra:l uri
S Pratappur Sia Fatyabad
S Chinchpur Si5 Songaon
S; Gogalgaon Sis Chanegaon
S Loni Kd. Si7 Satral
S Chandrapur Sis Dhanore
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Figurel: Map of Pravaraarea showing position of sampling
stations

MATERIALSAND METHODS

Metal stripsferrous(S-S-304), non ferrous (alu-
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minum) and mild steel were used for corrosion study.

Weight loss method is used for corrosion study.
Standard metal stripsare weighted and deepedinwa:
ter for aknowntimei.e. for 3, 6, 15 and 18 hours. The
metal strips aretaken out, cleaned to removethecor-
rosion product and reweighed. Therateof corrosion of
themetal iscalculated by theformula

Corrosionrate_ Wf - Wi

(mgm™hr) Axt

W Weight of metal strip before corrosion.
WF = Weight of metal strip after corrosion.
A

t

Geometric areaof metd strip.
Timeof exposureof metd strip.

RESULT AND DISCUSSION

Corrosion ratein ground water samples collected
from areaunder investigationin preand post monsoon
season has been carried out. (TABLE 2, 3). These
samplesfrist analyzed for physico-chemical param-
eterd!?,

Thecorrosonrateof varioustimeinterva wasmoni-
tored. Corrosionratein post monsoon seasonishigh

TABLE 2: Corrosionratein water samplescollectedin (Pre
MONSO0NS Sseason)

Aluminum S-S304 Mild Steel
Salilnople (Non Ferrous) (Ferrous) (Ferrous)

* 3hr 6hr 15hr 18hr 3hr 6hr 15hr 18hr 3hr 6hr 15hr 18hr
1 0.720.12 0.08 0.08 0.52 0.13 0.04 1.14 048 0.24 0.12
2 1.690.12 0.09 0.26 0.13 0.04 0.720.36 0.24 0.14
3 169012 0.09 0.08 0.52 -- 1.20 0.24 0.20 0.19
4 121008 -- .026 0.13 --- 1.20 0.36 0.24 0.24
5 0.720.12 0.12 052 -- - 097036 --

6 121012 -- - 013013 -- - 0.720.48 0.20 0.19
7 024009 0.05 0.04 013 0.13 0.04 0.48 0.20 0.09

8 16.30.48 0.09 0.04 0.66 0.52 017 0.48 0.43 0.36 0.24
9 1.210.36 0.19 0.08 0.26 0.08 -- 0.96 0.24 0.24 0.14
10 0.480.24 0.12 0.04 0.52 -- 0.96 0.36 0.14 0.16
11 169 0.24 0.16 0.790.04 -- 0.96 0.40 0.33 0.12
12 097 0.12 0.04 0.02 0.26 -- 1.93 048 0.24 0.14
13 -- 0.24 0.04 0.04 0.21 0.13 0.04 0.720.34 0.24 0.24
14 0.24 0.24 0.04 0.26 016 -- 0.48 0.36 0.24 0.24
15 0.24 0.14 0.12 0.08 0.52 0.26 0.11 0.60 0.48 0.28 0.24
16 0.72 0.12 0.09 0.08 0.26 0.13 0.05 0.36 0.19 0.12 0.02

17 024014 --
18 0.12 0.09 0.04

0.79 0.26 0.05 0.04 0.53 0.48 0.16 0.120
0.26 0.05 -- 0.720.24 0.34 0.16
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TABLE 3: Corrosionrate(Corrosion ratein water samples
collected in (Post monsoons season)

S-S304 Mild Steel
(Ferrous) (Ferrous)

3hr 6hr 15hr 18hr 3hr 6hr 15hr 18hr
5.27 263 210 0.37 -- 241 144 1.20
5.27 527 3.07 263 -- 1.20 0.80 0.48
263 2.63 219 2.10 4.83 3.62 2.01 1.93
5.23 2.63 2.63 2.63 2.41 1.20 0.96 0.80
483362 193 161 263 263 219 210 -- 241 144 161
- 281193 121 263 263 263 211 -- 241 201 144
159157 12.1 11.8 21.00 19.3 16.3 7.91 16.5 12.0 12.0 120
8.67 7.25 6.28 6.03 14.9 12.6 7.91 5.27 9.66 6.03 5.23 4.83
241241 241 2.01 193 097 0.97 093 1.61 161 1.61 144
19.39.66 845 845 131 -- - 922 181 14.0 12.0 845
241120 1.20 1.20 3.07 3.07 2.27 2.19 2.63 2.63 241 2.01
- 362 338 241 -- 747 307 263 -- 193 120 1.20
434241 161 121 263 -- 580 1.75 435241 161 145
- 281241 012 -- 263 158 052 -- 338 1.20 0.12
- 201 145 791 -- 1.93
7256.03 402 290 -- 6.59 431 421 299 6.03 4.02 241
- 201 097 - 263 105 -- - 322 144

18 - - 241 097 - 263 105 -- - 201 144

Aluminum
Sample  (Non Ferrous)
no.

3hr 6hr 15hr 18hr
214201 193 1.20
483 362 3.22 241
1.69 1.20 0.97 0.09
241241 241 241
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as compareto pre monsoon season due to more cat-
ionsand anionspresent in water such aschlorides, sul-
phate, cal cium, magnesium and sodium™*3. Corrosion
of mildsted and S-S-304 particularly dueto dissolved
oxygen present in ground water*4,

Thechloridesand sulphatesare highly aggressive
to corrosion point of view andtheir concentrationis
asoimportant. Corrosion of meta immersedinwater
is however controlled by amount of dissolved oxy-
gen[ls,le]_

Thevariaionin corrosiveratewith exposuretime
for ferrous and non ferrous metal in ground water is
reported in TABLE 2, 3. Therate of corrosionisal-
wayshighinitially and then decreasesslowly upto 18
hours. Sometimesafter 6 hour rateisconstant for some
sample. Corrosion rate depend on dissolved ion con-
centration, H and temperature of water.

CONCLUSION
Corrosion rateisincreasesin post monsoon sea-

son dueto high percentage of calcium, sodium, sul-
phate and dissolved oxygen. In post monsoon season
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some sampl es contain high percentage of phosphate
maly beincreases corrosion rate.
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