Available online at www.pelagiar esear chlibrary.com

Pelagia Research Library

Der Chemica Sinica, 2014, 5(3):83-91

Library Library
I SSN: 0976-8505
CODEN (USA) CSHIA5

Chemical analysis of ground water from various partsof Thiruvarur and
Nagapattinam district, Tamilnadu, India

D. Kannan*, N. Mani and S. Thiyagarajan

Department of Chemistry, A. V. V. M. Sri Pushparite@e, Poondi, Thanjavur

ABSTRACT

The present study consisted of the estimationroBdweavy metals and quality of groundwater fromuMairur and
Nagapattinam district, Tamilnadu(lndia). The watemwple were collected from various parts of Thirwraand
Nagapattinam region during Jun-2013. The physicatbel parameters such as Ca2+, M¢CI" were analyzed by
titration method. SG, Fe**, AP*, NO;, NO,, CU**,Mn?*, were estimated by spectrophotometric method. (Balo
the water sample determined by platinum-cobalt owthTDS of the water sample determined by
gravimetrically,PH was estimated by PH meter. Tditlyi was estimated by nephelometric method. Dabaveld the
variation of the investigated physicochemical pagtens in sample as follows, TDS of groundwater from
Thiruvarur and Nagapattinam region rang between 880 — 1830mg/l and 286mg/l — 1110mg/l respectivEhe
Total alkalinity of ground water from Thiruvarur drNagapattinam region range between 108mg/l — 4@6amgl
166mg/l — 368mg/l respectively. The concentratibmost of the chemical parameters in the drinkirager sample
from Thiruvarur and Nagapattinam region excess mrige permissible limits of the BIS drinking wadgrality
guideline, most of the region water quality wasniuinsatisfactory for drinking purpose.
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INDRODUCTION

Groundwater has become major source of water supplgomestic, industrial and agricultural sectofsmany
countries. It is estimated that one third of the rldls populations use groundwater for drinking
purpose.Groundwater is regarded to be the mostabkuresources needed to sustain human life, amniamal plants,
urbanization, discharge of industrial effluents,dstic sewage, solid dumping of waste cause thendieater to
because polluted and created health problems. dicgpto WHO, nearly 8@ of all the diseases in human beings
are caused by water. Variation of groundwater ¢yali an area is interaction of physical and chednparameters
and anthropogenic activities [13].

chemical analysis of groundwater and study on d@fupion impact in and around jammalalmadugu area R,
Andhrapradesh district, India. They have analyzatous Physical and Chemical parameters such',a&@, TDS,
SO, NOs, etc., Were determined using standard proceduis.found that the ground water sample are swtabl
for drinking purpose in the sampling areas [9]. $dtbgchemical and Biological analysis of groundwaterural
areas of wardha city, They have analyzed DO, pHS,TDA,, etc. It is found that the groundwater saaphre
suitable for drinking and domestic purpose [2].
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Generally water is polluted on all the surface arftie. All metabolic and physiological activitiesdalife process of
aquatic organisms are generally influenced by padluted waste and hence, it is essential to spigsgic-chemical
characterctics of groundwater [8hemical analysis of ground water and study onpd@Bution impact in and
around Papanasam and Orathanadu areas of Thanjatritt in India, they have analyzed pH , TDSY'FE€U/,
etc. It is found that the ground water sample arble for drinking purpose. [3].

Physicochemical analysis of groundwater sampleé3lGHI local government area of KANO state of Nigefihey
have analyzed various physical and chemical paemetuch as P TA, TH, C&', Fe', Mg*, TDS, etc.
comparison with WHO and SON Standard. It was shdvan the parameters from the water samples wetgrwit
WHO and SON permissible limit for groundwater whidtisfy the safety limit for its use for variousrposes like
domestic, agricultural, and industrial purpose [4].

In this study involve the determination of *t€W**AlI** ions in drinking water sample from various part of
Thiruvarur and Nagapattinam region.Some physicdlcdm®mical properties of the samples were alsaméted by
BIS analytical method.

MATERIALSAND METHODS

Study areas
Thiruvarur is located at 10.77°8, 79.6368E and Nagapattinam is located at 10.7719079.8308 E.

Figure-1 Shows the location of the groundwater dangpllected. Table-2(a) and 2(b) are given abeuEing
points of Thiruvarur and Nagapattinam District. Gndwater is major source of water used for domestipose.
The lithology is also responsible for the qualifygooundwater.

Fig-1 Study Areas

MALAFAT BINAT
DECTICT amide . =

TAMIL HAIDM POLITHLAL MAF

M ethodology
A total twelve groundwater sample were collectexhfbore wells of study area (fig-1). Using pre-oke@ sterilized
poly propylene plastic bottle with cap.

Necessary precaution six samples are Thiruvariomegand six from Nagapattinam regions.The sampiamg been
carried out in the month of JUN-2013. The samptethe canes (Bottle) were kept in the refrigeraiable-1 is
given about methods used for estimation of varugicochemical parameters.
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RESULTSAND DISCUSSION

The various physicochemicphrameters of groundwater collected from Thiruvamnd Nagapattinum region and
range (concendtion) are presented in table 3, 4, 5 a respectively.

Hydrogen lon Concentration (pH):

pH is an important measurement of water. Dissotyegks such ¢carbon dioxide, hydrogen sulph and ammonia
also affect the pH of watepH beow 6.5 starts corrosion in pipes. ThE of the groundwater in the Thiruval

region range$rom 6.69 to 8.12 ancn the Nagapattinam region the pH rarfigen7.08 to 8.05, (Ig —2). This two
region pH value lie in the BIS desirable limits§— 8.5).

Total Dissolved Solids (TDS):
Many dissolved substaa@re undesirable in water. solved mineralsgases and organic constituents may prot
aesthetically displeasing colour, taste and oc

The Total Dissolved Solids of Thiruvarur and Nagdpam region groundwater range between 320~ 1830mg/I

and 286mg/l -1110mg/l respective. The TDS of gpundwater sample number S1, S2, S4, S6 is highiinuvarur

region andsample number S2, S3, S6 of TDS is high in Nagayzait region.( Table-3 and 5 ) If the TDS of
drinking water is more tha2000mg/l it would result to affect gastro intestimatation for human being

< Thiruvarur Regio ~Thiruvarur Region
= Nagapattinam Regic = Nagapattinam Region
10 - 2000 A
8 1 1500 -
6 - >
‘ S
5 , & 1000 -
a1 0 1 | 1 =
SR 00 1
§ ) W} =) W) =
0 L L L L £ L 7 0
S1 S2 S3 S4 S5 S6
S1 S2 S3 sS4 S5 S6
Sample No Sample N
Figure 2: pH Variation of the Study Area Figure 3: TDSVariation of the Study Area
Temperature:

The temperature is an essential factor in the deébation of otherparameter like pH, conductivity, etc., t
temperature of the water sample was recorded °C — 32.8C and 32.5 — 33°C for groundwater of Thiruvart
and Nagapattinam region respectively.( T- 3 and 4 ).

Colour:

Colour in water may be due to theorganic ions, such as iron and manganese, firiglearin suspension, plankt
and industrial wastes. The colour unit value inirur and Nagapattinam region range from 0 to ®0Band
0.08 — 0.16HU respectively (TabBand 5

Odour and Taste:

Odour is recognized as a quality factor affectihdninking water most organic and inorganic chersiaaiginating
from domestic wastes and decomposition of vegetabdger contribute taste and odour to the water.
groundwater samples had agreeablour (Table- 3 and 5).
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Table-1: Methods used for estimation of various physicochemical parameters

Parameters M ethod Reference
Temperature Thermometer IS 3025 : 1964
pH pH —metric IS : 3025 (Part Il
Colour Platinum-Cobalt method IS : 3025 (Part4)
Taste Taste Rating metht IS : 3025 (Part ¢
Odour Olfactory method IS : 3025 (Part 5)
Turbidity Nephelo metric method IS : 3025 (Part 10)
Electrical Conductivity| Conduct metric IS 3025 619
Total Dissolved Solid Gravimetric method IS : 3qP%urt 16)
Total Alkalinity (TA) Indicator method IS : 3025 R 23)
Residual Free Chlorii | lodometric metho IS : 3025 (Part 2!
Sulphide (H2¢ Methylene Blu-Oxalate methc | IS : 3025 (Part 2!
Chloride Argento metric method IS : 3025 (Part 3R)
Sulphate Turbidity method IS : 3025 (Part 24)
Calcium EDTA Titrimetric method IS : 3025 (Part 4P)
Magnesium EDTA Titrimetric method IS : 3025 (Pa#) 4
Manganes Colour comparison meth 1S 3025 : 196
Nitrate Chromo tropic acid meths IS : 3025 (Part 3-
Iron 1,10-Phenanthroline method IS : 3025 (Part p3)
Nitrite Spectrophotometric method IS : 3025 (P4t B
Aluminium Spectrophotometric method IS : 3025 (P&
Copper Neocuprine method IS : 3025 (Part 42)
Phosphat Spectrophotometric meth 1S 3025 :196¢

Table-2(a) Sampling points of Thiruvarur region

Sampling place Sampling point number
Thiruvarur S1
Adiyakkamangalam| S2
Thiruppalakudi S3
Thirumakkottai S4
Koradache SE
Vattar S6

Table-2(b) Sampling points of Nagapattinam region

Sampling place Sampling point number
Nagapattinam(Tata Nagar) S1
Nagapattinam (Sattaiyappar south street) S2
Nagore (New Railway Station Road) S3
Kuthalam S4
Mayiladuthurai S5
Kizhvelur S6

Table-3: Physical parameter s of groundwater collected from Thiruvarur region

Parameters Sl 2 3 A S5 S6 BISDesirablelimit
Temperaturé C 32.2 32.6 324 32.3 32.8 32.0 -
Colour (HU) BDL 0.08 BDL BDL BDL BDL 2 HU
Taste Salty Taste less  Taste less Salt Taste|lessSalty Agreeable
Odour Odour les§  Odour legs  Odour lgss  Odour [lessloudess| Odour less Agreeable
Turbidity 00.8 00.8 00.4 1.6 00.7 1.3 2 NTU
Electrical conductivity rB/cm 1.93 151 0.73 4.85 1.12 3.10 -

Total Dissolved solid (mg: 817 63E 32C 183( 482 126( 500mg/
Turbidity:

Turbidity in natural water caused by clay, planktamganic matter, etc., the turbidity of groundwafeom
Thiruvarur and Nagapattinam region range betwedrNJT.U — 01.6 NTU and 0.2 NTU — 01.2 NTU respectjvel
The turbidity of groundwater samples was founddanuithin BIS permissible limit (2NTU), (Table-3 aBjl.

Electrical Conductivity:
Electrical conductivity is the capacity of waterdonvey current and this may be due the presenceloblesalts
and ionic species which act as conducting medium.
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Conductivity of groundwater from Thiruvarur and Nagapattinamiaegange between 0.73mS/— 4.85 mS/cm
and 0.59 mS/cm 2.67 mS/cm respectively (Table 3 an
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Fig 4: Total Alkalinity Variation of Study area Fig 5: Chloride Variation of the Study
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Fig 6: Sulphate Variation of Study area Fig 7: Calcium Variation of Study area

Total Alkalinity:

Alkalinity in water is due to the presence of caréites, bicarbonates and hydroxide. Excalkalinity in water is
harmful for irrigation which leads to soil damagedaeduce crop yields. The alkalinity value in Tiviarur regior
range from 108mg/l to 486mg/l, (Tab— 4),fig (4). In this region all groundwater samplead the alkalinity
concentation is high except sample number S3. The tdkaliaity of groundwater from Nagapattinam regi@nge
from 166mg/l to 368mg/l in this region sample numBé&, S2, S3 and S6 of total alkalinity is above desirable
limit (Table- 6) fig-4.

Residual Free Chlorine:
All the groundwater samples had residual free @docontent lying below the detectable limit (Te 4 and 6).

Chloride (CI):

Chloride is one of the major inorganic anion in evatDischarge of domestic sewage is the main soafi
grourdwater from Thiruvarur and Nagapattinam region eabgtween 87.97mg— 339.89mg/l and 37.98mg—
313.23mg/l respectively, (Tabkeand 6). In Thiruvarur region the chloride contehsample numberS4 and S¢
very high and the chloride content of sae number S2, S3 and S6 from Nagapattinam regiatase desirabl
limit, Fig-5.

87
Pelagia Research Library



D. Kannan et al Der Chemica Sinica, 2014, 5(3):83-91
~Thi Reqi 4 Thiruvarur Region
) |ruvarL{r €glo . B Nagapattinam Region
50 - = Nagapattinam Regic
8 -
40 A
= = 6 1
£30 1 2
E ) |
g =
2 |
210 T 2 N %
0 0
S1 S2 S3 S4 S5 S6 51 $2 S?é %4 S5 6
Sample Ni ample Ni
Fig 8: Magnesium Variation of the Study area Fig 9: Nitrate Variation of Study area
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Fig 12: Phosphate Variation of the Study area

Fig 13: Copper Variation of the Study area
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Sulphide (H,S):
All the groundwater samples had sulphide conceatrdying well below the detectable limit (Tablet-and 6).

Sulphate (SO42):

Drainage wastes are the main source of high swdpt@tcentration in water. The sulphate contentrofigdwater
from Thiruvarur and Nagapattinam region range betw#.7 mg/l — 8.1mg/l and 1.4mg/l — 10mg/l respetyi
(Table — 4 and 6). The sulphate content of grouteimsamples was found to be within the BIS des&dibtit from
both Thiruvarur and Nagapattinam region, Fig-6.

Table-4: Chemical parametersof groundwater collected from Thiruvarur region

Parameters S1 S2 3 A S5 S6 BIS Desirable limit
pH 8.12 7.6¢ 6.6¢ 6.92 7.4: 7.81 6.5- 8.5
Total Alkalinity 486 378 108 208 294 458 200 mg/l
Residual Free Chlorineg ~ BDL BDL BDL BDL BDL BDL 0.291
Sulphide(HS) BDL BDL BDL BDL BDL BDL 0.05mg/l
Chloride(Cl) 174.94| 130.95 87.97 339.89 93.97 319.9 200mg/!
Sulphate(Sy) 2.6 8.1 1.7 3.2 2.7 6.¢ 200mg/
Calciumr 90.3¢ | 87.31 | 57.31 | 138.27 | 64.9: | 92.1¢ 75mg/
Magnesium 9.73 23.12 8.76 6.08 22.39 40.16 30mg/I
Manganese BDL BDL BDL BDL BDL 0.2 0.1mg/l
Nitrate(NQ) 2.55 2.46 247 3.44 3.21 4.65 45mg/l
Iron(Fe"™) 0.53 0.32 0.54 0.45 0.35 0.24 0.1mg/l
Nitrite(NO,) 0.00z | 0.002¢ | 0.000¢ | 0.011¢ | 0.001: | 0.002: 0.02mg/
Aluminium(AR) 0.024 | 0.027| 0.031] 0.029 0.02p  0.022 0.03mgl/l
Phosphate 0.16 0.44 0.54 1.16 0.3 1.11 -
Copper 0.001 0.48 BDL BDL 0.001 0.01 0.05mg/|

All the values are expressed in mg/l, except pH.
BDL — Below the Detection Limit.

Table-5: Physical parameter sof groundwater collected from Nagapattinam region

Parameters Sl 2 3 A S5 S6 BIS Desirable limit
TemperaturéC 325 32.7 33.2 32.7 329 33.0 -
Colour (HU) 0.16 BDL 0.08 0.08 BDL BDL 2 HU
Taste Taste lesg Salty Salty Taste less  Taste|lessSalty Agreeable
Odour Odour les§  Odour legs  Odour lgss  Odour lessloudess| Odour less Agreeable
Turbidity 00.6 01.1 01.2 00.3 00.2 00.9 2 NTU
Electrical conductivity rB/cm 0.93 2.63 2.67 0.59 0.61 2.28 -

Total Dissolved solid (mg/ 40¢ 107( 111C 28€ 32¢ 937 500mg/

Table-6: Chemical parametersof groundwater collected from Nagapattinam region

Parameters S1 S2 S3 A S5 S6 BIS Desirable limit
Ph 7.46 8.05 7.83 7.13 7.42 7.08 6.5-8.5
Total Alkalinity 212 368 316 182 166 274 200 mg/l
Residual Free Chloring  BDL BDL BDL BDL BDL BDL 0.291
Sulphide(HS) BDL BDL BDL BDL BDL BDL 0.05mgl/l
Chloride(C) 89.9% 30¢ 313.2¢ | 37.9¢ | 103.7 | 221.5¢ 200mg/
Sulphate(SQ) 6.6 10 4.8 14 4.2 15 200mg/l
Calcium 53.7 105.21 108.2L 50.5D 40.48 89.17 75mg/|
Magnesium 12.65| 28.59 3346 09.00 03.16 14/60 30mg/
Manganese BDL BDL 0.2 BDL 0.2 BDL 0.1mg/l
Nitrate(NQ) 2.25 7.75 3.09 2.81 2.48 2.59 45mg/l
Iron(Fe 0.3¢€ 0.3C 0.2¢ 0.32 0.31 0.37 0.1mg/
Nitrite(NO2) 0.002¢ | 0.001¢ | 0.001f | 0.001f | 0.002( 0.1 0.02mg/
Aluminium(A”*") 0.025 | 0.030| 0.024] 0.027 0.026  0.023 0.03mgl/l
Phosphate 0.94 0.5 0.11 0.16 0.277 1.05 -
Copper 0.043 0.011 BDL 0.013 0.001L 0.003 0.05mg/l

All the values are expressed in mg/l, except pH.
BDL — Below the Detection Limit.
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Calcium(Ca®):
The calcium content was recorded in 57.31mg/l —nig8 and 40.48mg/l — 108.21mg/l for groundwater of
thiruvarur and nagapattinam region respectivel\po(@a 4 and 6), fig-7.

M agnesium (Mg*"):

The magnesium was recorded in 6.08mg/l — 40.16argl|3.16mg/l —33.46mg/l for groundwater of Thiruwaand
Nagapattinam regions respectively. The magnesiumeat of sample number S6 from Thiruvarur regioabsve
the desirable limit and the sample number S3 fragdyattinam region groundwater to reach desirahié (Table
4 and 6) Fig- 8.

M anganese (M n%):

The manganese content of all the groundwater sabglew the detectable limit except sample numb@fr8m
Thiruvarur region and sample number S3 and S5 agapattinam region is above the desirable lim#aile-4
and 6).

Nitrate (NO3):

This is highest oxidized form of nitrogen. Low qtity of nitrate present in surface water, but rattgin high level
in some groundwater. The nitrate was recorded46rg/l — 4.65mg/l and 2.25mg/l — 7.75mg/l for grdwater of
Thiruvarur and Nagapattinam region respectivelye trate of groundwater sample was found to bhiwithe BIS
permissible limit (45mg/l) (Table-4 and 6) fig-9.

Iron (Fe*):
Iron is an essential element in human nutritioonlusually exits in ferrous and ferric forms. Getlgrthe region
range between 0.24mg/l — 0.54mg/l and 0.28mg/B#Mg/l respectively.

The iron content of all groundwater samples fronthitbe regions is more than BIS permissible lifiiable — 4
and 6) Iron variation of the study area shown mftg — 10.

Nitrite (NOy):

Nitrite in water is due to incomplete oxidation ofganic matter containing nitrogen. The nitrite teon of
groundwater from Thiruvarur and Nagapattinam regemge between 0.0009mg/l — 0.0029mg/l and 0.00115mg
0.1mg/l respectively (Table-4 and 6). The nitritnient of groundwater in Thiruvarur regions is walthin the
desirable limit of BIS (0.02mg/l) but the samplemher S6 from Nagapattinam region nitrite content of
groundwater is more than desirable limit of BISh#iing water quality guideline.

Aluminium (AI*):

The aluminium content of groundwater from Thiruvaand Nagapattinam regions range between 0.022mg/|
0.03mg/l and 0.022mg/l — 0.030mg/l respectivelye Bluminium concentration of groundwater was fotmde
within the desirable limit from both Thiruvarur ahdgapattinam region (Table -4 and 6) fig-11.

Phosphate:

Phosphate content naturally occurs as inorgan)oofgianic phosphate form. Domestic sewage, agulleffluent
and detergents are the main source of phosphateater. Phosphate was recorded in 0.16mg/l - 1.16argl
0.1mg/l — 1.05mg/I for groundwater of Thiruvarudadagapattinam regions respectively, (Table-4 gnd &ig-12.

Copper:

The copper content of groundwater from Thiruvamd &lagapattinam region range between 0 — 0.048ang/I0 —
0.043mg/l respectively (Table-4 and 6). The commetent of groundwater was found to be within th§ Besirable
limit from both Thiruvarur and Nagapattinam regi@spectively, fig-13.

CONCLUSION

In conclusion, the concentration of the investidateajor ions in the drinking water samples fromimas part of
Thiruvarur and Nagapattinam region, Tamilnadu @din most of the groundwater samples of TDS, TA",
Fe*" are high from both Thiruvarur and Nagapattinamaesgi The estimated parameters were compared wih Bl
drinking water quality guideline. The physicocheatianalysis of water samples concluded that themeiality of
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these two regions most of the areas groundwatastisuitable for drinking purpose. The human beinfgshat two
region are suffering with various diseases liketrgaisitestinal irritations and skin irritation. Ravater harvesting is
one of the solution to minimize the heavy metalscemtration in drinking water.
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