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Analysis of Some Physico-Chemical Parameters of
Various Bottled Drinking Water Available in Kokrah
Town, Assam, India

Mehdi Al Kausor, Biswajit Nath, Taznur Ahmed, Helena Brahma

Abstract Water in a plastic bottle was not a regular item orany
consumers’ shopping lists in few years ago. Now a gjay
thousands and millions of litres of packaged drimig water in
bottles are sold everyday all over the globe. Coesity various
kinds of health issues, the quality of these battidrinking water,
therefore, should be monitored regularly. In thisaper, we have
tested some water quality parameters like pH, Elesti
conductivity (EC), Total Dissolved solids (TDS), Alkaty,
Sallinity, Ca-Hardness (CH), Total Hardness (TH), Sadi (Na’),
Potassium (K), Sulphate (S@) and Nitrate (NQ) of fifteen
different brands bottled drinking water available ithe market of
Kokrajhar Town, Assam, India. The target of this reseh work is
to and to analyze these parameters in the water lbsttsold
commonly in the market and to check wheather the araquality
parameters meets the prescribed BIS (Bureau of India
Standards) and World Health Organisation (WHO) stdards or
not, so that we can make people of our society camsx about
drinking such packaged drinking water. The resultveals that all
the parameters used for analysis come within therpessible limit
of BIS and WHO standards and are safe for drinkingipose.

Index Terms Bottled drinking water, TDS, Hardness,

Sulphate, Nitrate, Permissible Limit

I. INTRODUCTION

"Water, water, everywhere, nor any drop to drink"ais

common saying from the Greek myth of Tantalus. \Wate
compound of H and Q is a natural gift essential for the
survival of all the living beings. It is availakilemany natural
sources such as Rivers, Lakes, Ponds and some mean
sources like Well, Boreholes and Spring. In thia ef
pollution such water is contaminated with many snddble
substances as well as micro organisms and is rgietig
and safe for drinking purposes. Therefore, it seesal for

the human beings to purify the water and supplyeund

hygienic conditions for human drinking purpose. Nemwaays
drinking water is available in the form of packagkthking
water manufactured under hygienic conditions. Theme
many types of packaged drinking water like purifigdter,
mineral water, ground water and others. The bottiatkral
water market is the most dynamically expanding tiaof
the non-alcoholic beverage sector [1]. The globatitléd
water market was valued at approximately USD 1B0lion
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in 2014 and is expected to reach approximately 28D.0
billion by 2020, growing at a CAGR of around 8.5%ween
2015 and 2020. In terms of volume, global bottleater
market stood at around 290.0 billion liters in 202}t The
ever-increasing popularity of bottled water canatteibuted
to the consumers belief of getting safe, hygieniaking
water and perception of conferring higher socialtust,
maintaining healthy lifestyles and also the effesti
marketing strategies by the manufacturers [3,4].ani
research groups [5-10] all over the world have stigated
the physico-chemical parameters of the packagetkidg
water manufactured by different companies. The majo
investigating parameters includes pH, Electicalduativity
(EC), Total Dissolve Solid (TDS), Dissolve oxygddQ),
and Total hardness (TH) along with with Chloridel’YC
fluoride (F), Nitrate (NQ), Sulphate (S¢), Phosphate
(PO®), Arsanate (As@), Iron (Fé€"), Calcium (C&") and
Magnesium (Mg and other heavy metal ions etc. In some
cases it was found that the water quality meetsdtsired
standards of WHO and other standard organizatiodsima
some cases some parameters did not meet the dgaakty
standards. The distribution and storage procesditboms for
several weeks may adversely affect the quality hafse
packaged drinking waters [11]. Therefore, the duatif
these bottled drinking water should be monitoregularly
and periodically. In this work, physico-chemicabyysis of
bottled water found at Kokrajhar Town, Assam, Indias
done. The main target of this study was to angbygesically

Mehd chemically the different brands of bottled mahevater

available in the market of Kokrajhar Town, Assandia and

to justify whether all the brands of bottled watsold
commonly in the market meet the prescribed (Burefu
Indian Standards) BIS standards and (World Health
Organisation) WHO standards or not, so that we roake
people of our society conscious about drinking such
packaged drinking water. The major water qualitsapaeters
considered for examination in this study are pHgcElcal
conductivity (EC), Total Dissolved solids (TDS),kalinity,
Salinity, Ca-Hardness (CH), Total Hardness (TH)diB8m
(Na), Potassium (K), Nitrate (NQ and Sulphate (S©).

II. EXPERIMENTAL SECTION

A. Sampling Area
Kokrajhar is located at 26'M, 90.27E. It has an average

elevation of 38 metres (124 feet). According to 20ddia

census, Kokrajhar had a population of about 34,136.
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The climate of the region is sub-tropical in natwth warm  blue. The no. of drops of TH-4 required for colalmange
and humid summer followed by cool and dry wintevefage was counted.

temperature in summer is 27.64-3P°@and average winter

19.34-23.66C. Total Hardness = Number of drops x 2 (p.p.m. inteaf

B. Sampling and Preservation Cacq)

Fifteen different branded bottled drinking watemgdes of V) Est|rr_1at|0_n of Sodium (Na ) and Potassium (K) |on.
500mL each were collected randomly from differertcgry ~ FOr the estimation of Naand K’ ion, a stock Na-K solution
stores of Kokrajhar Town, Assam, India in the moofn ©Of 100 ppm is prepared by accurately weighing ARdgr

(25-30C) until the samples were analyzed. To keep thedora 10, 20, 40, 60, 80 ppm standard solutions are peelp&low
names anonymous, the samples were coded from A to O the concentrations of Na and K ions of these stalsdare

recorded by the Flame Photometer. A calibrationveus
C. Materials and Methods drawn using concentrations as abscissa and insttume

For the determination of pH, Electrical Conducyv{EC), readouts as ordinate values. Then the concentration of
Total Dissolved Solids (TDS) and Salinity Digitaldfér sodium and potassium ions in the water samples are
Testing Kit Model, No.161 (Electronics India) wased. determined from the calibration curve.
Alkalinity, Ca-Hardness (CH), Total Hardness (TH)da  (v) Estimation of Nitrate (NO3-)
Phosphate were measured by some ISO 9001: 2008egert
Water Testing Kits and manual available thereirdiGmo and
Potassium (Na & K) were determined by a Digital niéa
Photometer, Labtronics Model LT-66, ISO 9001: 200 : : . L

o ' ’ 00ppm. The intermediate nitrate solution is predaby
Certified and lastly, Sulphate (39 and Nitrate (NG) were diluting 50ml stock nitrate solution to 500ml witkater; 1.00

determined by a Double Beam UV-VIS Spectrophotomete |~ _
Labtronics Model LT-2700. All chemicals were of brgal mL = 10.0ug N@ or 10 ppm. Out of 10 ppm, four standard

grade. Double distilled water were used to prediréhe solutions were prepared of concentrations- 2pprpmip

) X . . . 6ppm and 8ppm. After that 1N Hydrochloric acid $ioln is
Litqeuwed solutions. The instruments were calibérat@or to prepared. Now, to 50 ml clear sample, 1 ml HCI Gotuis

. o added and mixed thoroughly. For the rest of thepdasn the

(i) Measurement of Alkalinity same process is followed. Then, Nealibration standards in
5ml of water sample was taken in the test bottle-{iland the range of 0 to 7 mg NOmg/L is prepared by diluting to
5drops of Total Alkalinity Reagent-2 (TA-2) was addand 50 mL the following volumes of intermediate nitrate
mixed until an orange yellow colour develops. Tota$olution: 0, 1.00, 2.00, 4.00, 7.00.....35.0mL. \&andards
Alkalinity Reagent-1 (TA-1) was then added dropwasel (i.e; 2ppm, 4ppm, 6ppm,8ppm) are treated in theesam
shaked well after each drop until the colour chanfjem manner as the samples. Absorbance using disti#ézhized
orange yellow to orange red. The no. of drops ofITA water as the reference is read using a wavelerf@B®nm
required for colour change was noted i.e; to obtain NQ reading and a wavelength of 275 nm to

determine inference due to dissolved organic mditela

Total Alkalinity = Number of drops x 5 (p.p.m. imtes of ~ double beam UV- VIS Spectrophotometer (Labtronics

CaCQ) Model LT-2700) is done.

(ii) Measurement of Calcium Hardness (Ca-H) (vi) Estimation of Sulphate (SO42-)

25ml of water sample was taken in the test boMie-{). 10 For the estimation of S@ concentration, firstly, a
drops of Calcium hardness reagent-2 (CH-2) wasdhdde conditioning reagent is prepared by mixing 25micglypl
mixed followed by 10 drops of Calcium Hardness eza¢l with a solution containing 15ml concentrated HC30ml
(CH-3). Few specs of Calcium Hardness-1 (CH-1) aged  distilled water, 50ml isopropyl alcohol and 37.5NaCl
and mixed until a distinct pink colour develops.rFofollowed by using a stock solution of 1000ppm salighout
Hard/Soft water, Calcium Hardness reagent-4 (Chvdy of which five 100ml standards with the concentnagioof
added and shaked well after each drop until theurol 10ppm, 20pm, 40ppm, 50ppm and 60ppm is created. For
changes from pink to purple. The no. of drops of-€H each of the standards, following procedure is udsau} of
required for colour change was counted. standard and 10ml of distilled water is added ta5aml
Erlenmeyer flask. To it 5.0ml of the conditioningagent is
Calcium Hardness = Number of drops x 5 (p.p.mringeof added and stirred gently. About 0.1-0.2 g of Ba€added to
CaCQ) the flask. The contents of the flask are stirredafaninute.
(iii) Measurement of Total Hardness (TH) After the completion of the stir time, quickly awdrefully
the contents is poured into a spectrophotometdr azel
allowed to stand for 5 minutes. While waiting, theuble
Beam UV-VIS  Spectrophotometer (Labtronics Model
LT-2700) is zeroed at 420nm with distilled watedahe
absorbance of the standard is taken. After takihg t
Qbsorbance for the remaining three standards, sorladnce
Vs. concentration curve,

For the estimation of N§ concentration, at first Stock
Nitrate solution is prepared by dissolving 0.360RNO; in
ater and diluting it to 500ml; 1.00mL = 100pg N

25ml of water sample was taken in the test bolie-1). 10
drops of Total Hardness Reagent-2 (TH-2) was addet
mixed. Few specs of Total Hardness Reagent-1 (Tinek)
added and mixed until a distinct pink colour depsloFor
Hard water, Total Hardness Reagent-3 (TH-3) is ddd
dropwise and shaked well after each drop until abkur
changes from pink to blue. The no. of drops of TH@uired
for colour change was counted. For Soft water, [Tota
Hardness Reagent-4 (TH-4) is added dropwise anklesha
well after each drop until the colour changes frpimk to
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using the original concentrations of the standé&sdseated.
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200 - 500 mg/L. So, from Table 1 it is observablgt the Ca

The concentration of sulphate in the 15 samplesewerH value for all the samples comes well within the

estimated using the same procedure as used fetahdards.

. RESULTSAND DISCUSSION

The result of the analysis is shown in Table-1.

(i) pH
pH of water is given by —log[H. It is actually the measure of
acidic/ basic nature of water. From the analysialbthe 15
samples, it is found that the pH value ranges f6089-7.59.
The lowest pH value of 6.39 is exhibited by sanmpleand
the highest pH value of 7.59 is exhibited by samipl@he
analysis of the pH values indicates that all thepdas are in
slightly acidic to slightly basic range which lia®ll within
the permissible limits of BIS and WHO.

(ii) Electrical Conductivity (EC)

The electrical conductivity gives the measure efdbility to
conduct electrical current through water. The ECvater
arises due to the various ions present in it. Tdreentration
and degree of ionization of the various solid sabsts
present in water also contributes to the EC [12fe EC is
recorded in uS/cm at 45 as the ionization of the solutes
depends on temperature. In the present study, H@ va
ranges from 60-220 pS/cm at’@5which is lower than the
prescribed limits. From Table 1, it is observedt ttemple
‘K’ has the highest EC value of 220 pS/cm amongtlzd!
samples whereas sample ‘A’ has the lowest EC vaf &0
uS/cm.

(iii) Total Dissolved Solids (TDS)
In water TDS is the measure of the total dissolveéerals.
More highly water is mineralized, higher is the TR&ue.
TDS of drinking water should not exceed 1000mg/B][1
People suffering from kidney and heart disease ldhoat
drink water with high TDS value. The TDS value radg
between 0.03-0.16 mg/L. From Table 1, it is seahshmple
‘G’ has the lowest TDS value and sample ‘J’ hashiighest
TDS value.

(iv) Alkalinity
Alkalinity is the capacity of water to resist chasgn pH that
would make the water more acifliel]. It roughly refers to
the amount of bases in a solution that can be ctet/do
uncharged species by a strong afid]. According to
USEPA guidelines, higher level of alkalinity canusa
embrittlement of boiler steel and boiled rice tuyediowish
[15]. The alkalinity value ranges from 35 — 190 pdinis
seen, from Table 1 that sample ‘J’ has the highkstinity
value whereas sample ‘G’ has the lowest alkalinétye.

(V) Salinity
Salinity is the quantity of dissolved salt contefithe water.
The salinity value ranges from 0.03 - 0.09 ppm.nfribable

1, sample B, C, G and M have the lowest saliniterghas
sample ‘J" have the highest salinity value.

(vi) Calcium Hardnedd (Ca-H)

Calcium hardness (Ca-H) of water is measured mgaf the
amount of C&, HCO; and S@ of Calcium. In the present
study Ca-H is found in the range 35 — 150 mg/L. Agall
the samples, the minimum Ca-H is found in sampleard
the maximum Ca-H is obtained in sample ‘B’. Accogito
Sastry et al., 199f16] hard water plays a role in heart
disease. The permissible limit of hardness in tesh3a-H is
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permissible limit and can be considered as soft.
(vii) Total Hardness (TH)

Total hardness (TH) of water is measured in terris o
concentration of calcium (€8 and magnesium (Mg ions
[17], in the form of C@& and HCQ salts. From Table 1, itis
observed that the total hardness values of théedottaters
are found in the range 12 - 60 mg/L. It was obsgrteat
sample ‘D’ contained lowest amount of TH and thghbist
amount was found in sample ‘O’. Water having THslggan
75 mg/L is considered as soft, 75-150 mg/Li s abersd as
moderately hard, 150 - 300 mg/L is considered ad had
above 300 mg/L is considered as very hard in teofs
concentration of calcium and magnesium. TH is gooirtant
criterion that decides the usability of water fasnuestic,
drinking and many industrial purposes [18]. Watawihg
TH beyond 300 mh/L can cause gastro-intestinaatian.
Since bottled drinking water in the present stuolytains TH
value less than 75 mg/L, so they are classifiesb#swvater.

(viii) Concentration of lonic Constituents

Sodium and Potassium (Nand K): Maximum limit of
sodium in drinking water is > 20 mg/L but rareloss this
limit in some countries. Generally sodium salts mwetoxic

to human beings as it is readily excreted by kignéys a
result no permissible limit is set by WHO and other
However if found higher than 200 mg/L, it may aff¢lae
taste of drinking water. Accordig to WHO repdfi9]
excessive intake of sodium salts aggravates chronic
congestive heart failure, and ill effects due tghhievels of
sodium in drinking-water have been documented is th
report. Potassium is an essential element for haman
Potassium occurs in drinking water due to the patkase of
KMnQ, in water treatment processes and also due tosthe u
of KCI as water softener in treatment devices. Baperally
potassium occurs at very low level in natural dirigkwater
and therefore, it do not posses any health affabtisere
KMnQO, is used in water treatment, concentrations of ddde
potassium can be up to a maximum of 10 mg/L, bunady
concentrations would be less than this (WHO). The
concentration level oNa" and K ions in the present study
are well below the levels and will not pose anyitheaffects.
The concentration levels of the two cationic cdostits are :
5.40 - 20.53 mg/L for Naand 1.60 - 7.20 mg/L for K
Sample’ K’ has the highest concentration of Nan while
sample ‘A’ has the lowest concentration of Nan. It is also
found that the highest'Kon is possessed by sample ‘K’ and
that of the lowest N@ion is possessed by sample ‘M’.
Nitrate (NQ) and Sulphate (S®): Nitrate (NQ) in
drinking water can affect certain adults and smiailldren. It
may also cause methemoglobinemia or blue baby shksea
infants(IS 10500-1991and low birth weights have been
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Table 1: Physico-Chemical Parameters of Different &nples.

Sample ID  Brand pH Conductivity TDS  Alkalinity Salinity Ca-H TH  Na® K* NOgy SO~
(nS/cm) ppm ppm ppm ppm ppm ppm ppm  ppm ppm
1 A 7.28 60 0.07 80 0.04 35 20 54 1.85 0.54 10.77
2 B 6.39 110 0.04 55 0.03 150 18 16.2 56 164 48.64
3 C 6.75 80 0.05 40 0.03 60 16 13.14 2.1 0.53 27.74
4 D 6.75 102 0.07 75 0.05 100 12 153 485 164 51.21
5 E 7.27 140 0.09 70 0.06 75 18 18.65 6.3 2.08 66.92
6 F 7.4 105 0.07 65 0.04 65 14 12.8 4.8 157 50.43
7 G 7.16 90 0.03 35 0.03 85 14 835 325 0.59 18.27
8 H 6.56 130 0.08 90 0.05 70 18 174 52 161 70.84
9 | 7.59 130 0.09 70 0.05 50 30 16.86 4.9 1.55 63.56
10 J 6.89 110 0.16 190 0.09 45 16 153 485 154 52.16
11 K 7.04 220 0.07 85 0.04 70 50 2053 7.2 2.67 98.42
12 L 6.73 120 0.07 85 0.04 55 18 1482 5.8 1.71 63.01
13 M 6.85 70 0.05 65 0.03 35 14 8.65 1.6 0.55 57.78
14 N 7.35 120 0.12 150 0.08 135 18 16.47 5.1 1.54 5417
15 (0] 7.51 108 0.12 115 0.08 70 60 1562 5.15 1.53 18.4
BIS Permissible 6565 . 500 200 . 300 200 - - 100 400
(O Permissible 6,585 300 500 120 - 500 500 - - 10 200
Table 2: Pearson’s Correlation for the Various Varable Parameters.
pH Conductivity = TDS  Alkalinity Salinity  Ca-H TH N a* K* NOs SO
pH PCS 1 0.0529 0.3544 0.1418 0.3666 -0.2402 0.4024 -0.04®011 0.0232 -0.2042
Conductivity PCS 1 0.1927 0.1676 0.1668 0.1756 0.5146 0.8297 0.851 0.8959 0.8019
TDS PCS 1 0.9283 0.964 -0.116  0.2807 0.3797 0.3307 0.34771108
Alkalinity PCS 1 0.8943 -0.0097 0.1755 0.2867 0.2844 0.2989 0.1402
Salinity PCS 1 0.0634 0.2898 0.3884 0.3566 0.3373 0.0247
Ca-H PCS 1 -0.083 0.3647 0.3986 0.2876 0.0556
TH PCS 1 0.3855 0.3912 0.4221 0.0932
Na* PCS 1 0.8788 0.8863 0.7254
K* PCS 1 0.9665 0.6626
NO5 PCS 1 0.7616
SO% PCS 1

attributed to high nitrates in wateBulphate (S) is
considered as the least toxic ion and it has nafi#ict to
humans if found at the levels found in drinking @ratThe
presence of high concentration of $@n the drinking water
may lead to dehydration, stomach complaints, arssipty

diarrhea [20]. Generally, S®has an adverse effect on the

taste (bitter, medicinal taste) at levels lowemt280 mg/L.
The concentration levels of the two anionic coanstilts are :
0.54 - 2.67 mg/L for N@ and 10.77 - 98.42 mg/L for S&
Sample’ K’ has the highest concentration of,S@n while
sample ‘A’ has the lowest concentration of ;$@on. It is
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* PCS = Pearsons Correlation Significance

also seen that the highest N@n is possessed by sample ‘K’
and that of the lowest NQOon is possessed by sample ‘C'.

(ix) Satistical Analysis

We have find the relationship between any two watedity

parameters, suppose x and y, in terms of the Keatgon's
correlation coefficient, r using the following exjion-

B NXxy - (Zx)(Zy)
"7 NS - EX)2INEY2 ~(Sy)2]
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Where, N = No. of pairs of scorésy = Sum of the produc
of paired scoreg,x = sum of x scoregy = sum of y score:
¥x? = sum of squared x scor&s? = sum of squared y scor
The statistical data using Pearson’s correlat@nvarious
water quality parameters are shown in t-2. It is observed
that sgnificant correlation (r > 0.5) is found in thellfawing
parameterspH with EC, Conductivity with TH, N, K,
NO; and S@ While the ionic constituents we
significantly correlated with one anoth@uositive correlatiol
was found in 39 pairs~ 87%) and negative correlation w
found in 6 pairs# 13%) of parameters.

V. CONCLUSION

In this study, fifteen brands of bottled water fduat

Kokrajhar Town, Assam, India were assessed forr

physicochemical analysis. After perforng a series of
experiments, it is observed that all the physical ehemica

parameters used for analysis come within the peibie

limit of WHO standards and BIS standards. Althougjhthe

bottled water samples has slightly higher valugtéfwhich

may arise due to water treatment process. Infact, thié

values obtained after investigation are lower ttheat of the

maximum permissible levels of the previous stansl

However, the chemistry of bottled water may chathgeng

transportation or storagparticularly by the influence of lig

or sunlight on the container. Also the chemicalpgmties of
the bottled water is changed by the extend of pleoiotime

they are kept. It is therefore suggested that tyuafi such
commercial bottled drinking ater should be monitored tin
to time and proper care should be taken in handtHe

maintenance of the water quality of these bottledkihg

water.

ACKNOWLEDGMENT

The author gratefully acknowledge “Soil and Watestlng
Lab.”, Department of Chemistry, Science Collegekiéghar
for carrying out the work.

REFERENCE

1. Bong, Y.S., RyuJ.S,, Lee, K.S. (2009): Characterizing the osgif
bottled water on the South Korean market using @tednand isotopit
compositions. Anal Chim Acta, 631:189-95.

2. Zion Market Researcl{2017) Bottled Water Market (Still, Carbonat
Flavored, and Funicnal Bottled Water): Global Industry Perspecti
Comprehensive Analysis, and Forecast, 20202¢,

3. de Beaufort. (2007): The camel syndrome. JournaPublic Healtt
15:407-12.

4. Guler, C. (2007)Evaluation of maximum contaminant levels in Turk
bottled drinking waters utilizing parameters reportedmanufacturer
labeling and governmeigsued production licenseJournal of Food
Composition and Analysis 20: 262-272.

5. Alam, M.F., Dafader, N.C., Sultana, S., RahmanTaheri, T. (2017)
Physico- Chenaial Analysis of the Bottled Drinking Water availabh
the Dhaka City of Bangladesh ; Journal of Matergald Environmentz
Sciences, 8(6): 2076-2083

6. Semerjian, L. A. (2011): Quality assessment ofausibottled water
marketed in Lebanon. Environmentaionitoring and assessme
172(1-4), 275-285.

7. Baba, A, Ereg F. S., Higsbnmez, U., Cam, S., & Ozdilek, H.ZB08):
An assessment of the quality of various bottleder@hwater markete
in Turkey. Environmental Monitoring and Assessmégg(2-3), 277.

8. Gazette, T. O. (2004.: Directive on natural minevaters. December
2004 No: 25657. Google Scholar.

9. Kabilan, K., Mughilan, K., Sivaneswari, R. (201ZStudy on the
contents of bottled mineral water of various braindslalaysic. Journal
of Natural Sciences Research; 2(4).

10. M. Moazeni, M. Atefi, A. Ebrahimi, P. Razmjoo, ard. Vahid
Dastjerdi, Evaluation of Chemical and Microbiolagicuality in 21

Retrieval Number: 11264095918 5

ISSN: 23196378, Volume5 Issue-9, September 2018

Brands of Iranian Bottled Drinking Waters in 201&:Comparisor
Study on Label and Real Contents, Jot of Environmental and Public
Health ; Volume 2013, Article ID 469590, 4 pay

11. Kendall P. Drinking water quality and health. No.3D7. Colorad:
State: Colorado State University Extension Foodei&® and Huma
Nutrition; 2007.

12. Kumar, N., Sinha, D.K. (2ID): Drinking water quality manageme
through correlation studies among various phychemical
parameters: A case study, International JournalEnfironmenta
Sciences, 1(2): 253-259

3. Sasikaran S., Sritharan, S Balakumar, Arasaratia2012): Physicl,

chemical and microbial analysis of bottled drinkimgter. Ceylor

Medical Journal.,57 (3): 111-116.

“What is Alkalinity?” Water Research Centre. 20Retrieved £

February 2018.

15. Total Alkalinity. United States Environmental Prctien Agency;
Retrived 6 March (2013).

16. Sastry, K. V., Prathima Rathee, (1998): Physicodbaimand
microbiological characteristics of water of villageanneli (distt.
Rohtak), Haryana. Proc. Acad. Biol; 7(1): -108.

17. Dey A. K., Environmental chemistry (6th edn.) (2DOBlew Ddlhi,
India: New Age International Publishers; Z

18. Mitharwal S., Yadav R.D., Angasaria R.C., RasaCldem. 2 (2009
920-923.

19. Sodium, chlorides and conductivity in drinking wat€openhager
WHO Regional Office for Europe, 1979 (EURO Repaisl Studie:
No. 2)

=

14.

Mr. Mehdi Al Kausor, M.&., M.Phil. is
working as an Assistant Professor in
Department of Chemistry, Science Colle
Kokrajhar (Assam) from 2008. He h
Completed his M.Phil from V.M.U., Tamr
Nadu qualifiec CSIR-UGC NET (LS) and
pursuing Ph.D. degree in Gauhai Univer:
(Assam). He is associated wit*Soil And
% Water Testing Lal’, Science College,
Kokrajhar as Joint-Coordinator.

Mr. Biswajit Nath , M.Sc., M.Phil. is pursuing
Ph.D. from Bodoland Universii Kokrajhar.
Completed his M.Phil from MKU, Tamil Nac
and cleared UG-SET in 2013. He got
institutional ‘Best Teachers Award’ in 2013
and Rashtriya Gaurav Awa’' in 2016.
Completed one UGC sponsored Mil
Research Project and continuouassociated
with “Soil And Water Testing La”", Science
College, Kokrajhar as Coordinator.

Mr. Taznur Ahmed, M.Sc., M.Phil.,is an

Assistant Professor, Department of Chemis

Science College, Kokrajhar. He has done

M. Sc. fron Gauhati University, Assam in
2006 and pursuing Ph.D. in the s&

university. He has also completed his M.P!

from V.M.U., Tamilnadu, India and al:

qualified Joint CSI-UGC, NET (LS).

Miss. Helena Brahme is studying B.Sc.
Semestel| with Chemistry as Honours
subject at Science Colle, Kokrajhar. She has
completedB.Sc. Project Works on Drinking
Water analysi

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication Pvt. Ltd.

I N
P /euongme\‘)
: www.ijese.ore

Exploring Innovation



