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20. Chloride and Residual Chlorine: Agents of
Pollution Observed During Analysis.of Water from
Jalna District

Ismail H.
Research Scholar.
Dr. Syed Abed
Research Guide. Govt College of Arts Science & Commerce. Aurangabad.

Abstract

Paper discusses hazards of chlorine while performing Physico-Chemical analysis of water
from Jalna chstrict: The highlight 1s on chloride and residual chlorine containment of water. This
study analyses major areas of Jalna district giving statistical results. Paper gives analysis performed
on the data collected alter experimentation.

Keywords: Chlorme. Residual Chlorne. Industrial waste. Pinsico-(‘hcmical analvsis, Water
I. Introduction

Pesticides contanunation to water svstems has received particular attention during these last
few vears More than 700 pesucides are approved for use around the world, many of which are
suspected 1o endocrine disrupts [1]. Other pesticides. though no longer used. persist in the
cnvironment where they meaccumulation i the flora and fauna. If the compounds are present only in
very low concentranons. they are hazardous because some species of aquatic life are known to
concentrate T00-fold or more High concentrations of herbicides flushed with surface water during
spring runollmay adversely allect the growth and survival of agquatic plants. which are essential food
sources and breeding grounds for aquatic organisms [2]. Major objective of WHOQ 1s. to find out
strategtes and analyvocal ools for rapid monitoring of water pollution. This has accelerated research
actinvities ol environmental scientsts to lind out analvtical tools, model and method. The main threats
tohuman health from heavy metals are associated with exposure'lo lead. cadmium. copper. nickel
el |3

Aboutl 23 mulhon people in 8700 villages in India are using ground water having fluoride
concentration more than |5 me'L In sheletal Mourosis. high dose o Huoride replaces bone calcium

Huortde. bones become solt. crumble and chalky white. Maximum eltects of fluoride are detected in
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the neck. knee. pehic. shoulder joints. small joints of the hands and feet. In children dental flourosis
15 observed but sheletal manifestations are not observed. In old age patients. disease like osteoporosis,
rheumatord arthrns ete wre chiel causes of knee jomt aflection. In _\_l'oung patients. flourosis is chiefly
responsible for knee jomnt problem |4 "

Fight places in Jalna district. S1- Ambad. S2- Ghansawangi. S3-Badnapur. S4-Bhokardan,
S3-Partur. Se-Jafrabad. S7-Jalna City and $8-Mantha tehsils were selected for collection of water
samples Water samples were collected every month from each site in bottles of 5 litters as per APHA
standards  [SAH chennicals used for expermmentation are A. R grade. Standard methods were
adopted for collection. preseryation and analvsis ol water.

2. Source of water

Atmospheric Water Ram water and water formed by snow are grouped under of atmospheric
water: At the time ram or snow lalls it brings down all dust particles and other suspended particles to
the cround  Tralso brimes down the bactena present in air [6]

Surlace Water Surface waler 1s walter on the surface ol continents such as in a'ri\'er, lake, or
wetland  Tecan be contrasted with groundwater and atmospheric waler. Non-saline surface water uses
v replenished by precipitanon and by recruitment from ground-water. 1t is lost through evaporation,
seepage mto the ground where 1t becomes ground-water. used by plants for transpiration, extracted by
aunkind for aenculture Tiomes industy ete or discharged 1o the sea where it becomes saline | 7]

Stored Water \Water storage 1s a broad term referrmg to storage of both potable water for
consumption and non patable water for use m agriculture In both developing countries and some
developed countrres Tound in tropical chimates. there 1s a need (o store potable drinking water during
the drv season Inagnculture water storage. water 1s stored for later use in natural water sources. such
as eroundwater aquiters. sorl water. natural wetlands. and small artificial ponds. tanks and reservoirs
behind major dams Storing water invites a host of potential issues regardless of that waters intended
purpose. mcludme contanmation through organie and inorganic means |81,

3. Need of Analysis

Water chenustn analvses are carred out to identify and qimntify the chemical components
and properties of water <amples The tvpe and sensitivity of the analysis depends on the purpose of
the analvsis and the anticipated use ol the water. Chemical water analyvsis is carried out on water used

mindustnal processes. on wasle-water stream. on rivers and stream. on rainfall and on the sea. In all
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cases the results of the analyvsis provides information that can be used 10 make decisions or to provide
re-assurance that conditions are as expected [9].
4. Origin of Water Pollutants

Human activitv as primanly responsible for water pollution, even if natural phenomenon -
such as Tandshides and floods - can also contribute to degrade the water quality. Inadequate sewage
collection and treatment are sources of water pollution. }\CC()I‘ding'l(‘) the United Nations. more than
RO"o ol the worldwide wastewater goes back i the environment without being treated or reused.
Faven though e does nothave a direct impact on water quality. urbanization and deforestation have a
ot olhindirect elfects | 10]

R, Sources of Water Pollutants

Natural Sources The natural sources are storm. wash and seepage from groundwater’s,
swamp dramage and aquance life of the streams. Natural rainwaler has an approximate pH 35.6.
Flovwever durme the Tast 25 vears reports from many developed countries have indicated that rain
water has much higher acidity. This has brought about by strong acid formed from sulphur dioxide
and nitne acid from nitrocen onides. and probablyv hvdrofluoric acid from fluonde. [11]:

Domestic Sewaee Normally the sewerage svstem serves the business and commercial areas,
residential area and industrial area The extent to which this svstem services the city and its
surrounding sub-urban and mdustrial fringe 15 a measure of controllable source. The discharge of
haee amount of municipal and household wastes intoe rivers and rivulets (or Nullahs) i1s one of the
magor sources el pollution of our water bodies Most sewerage svstems mainly contain human and
anmmal wastes |12

Agricultural Waste Chemical fertilizers. pesticides and herbicides are of increasing
Genlicance as a source ol pollution: The rapidly increasing use ol inorganic fertilizers, especially the
readilhv soluble nitrogenous salts. has led 1o nutrient enrichment of many of our water bodies. This
hind of agriculture dramage encourages algal growths and contaminates drinking water particularly
with miates Pesticides and Tungierdes from agrieultural runoff when taken in by fish and other
aquatic orgamsms become concentrated in the bodies of organisms. higher in the food-feb. [13].

Industrial Waste Today industy contributes more water pellution than do household users.
he magor industrial pollutants are the chemicals. metals. paper and food industries etc. Wastes from
mdustries such as pulp nulls. leather work. (anneries. sugar milis. oil refineries. jute mills. coal

washertes petraleum and chenical Tfertihzer plants are-mostly complex organic compounds. [ 14}
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6. Parameters as Indices of Water Quality

Chlorides

Fhe estimation of chloride ol all the sample have been made by the Argentometric method by
tratmg samples agaimst standard silver nitrate solution using potassium chromate solution. Silver
nitrate reacts with chlonide o form very slightlv soluble white precipitate of AgCl. At the end point
when all the chlondes gets precipitated [ree silver ions react with chromate o form silver chromate of
reddish brown colour [ 15]. The results have been expressed as *C1™'in ppm

(bl Normahiogy of AgNO3 N 1000 X 30

Chlornde my/L et ml ol sample

A Mohe's method was used for the estimation of chloride. A known volume of sample was
tahen ina comeal ash K2CrO3 was added as mdicator and titrated against standard AgNO3 solution
lla brick red precipitate oblamed
Residual Chlovine

Chlorme 1s a relatively cheap and readily available chemical thal, when dissolved in clear
water i sulficient quantities, will destroy most disease causing organisms without being a danger to
peaple The chlorne. however s used up as organisms are destroyed. 1l enough chlorine is added,
there will be some left in the water after all the organisms have been destroved, this is called free
chlorme Free chlorme will remam i the water until it s either lost (o the outside world or used up
destroving new contammation. Therefore. 1 we test water and Tind that there is still some free
chlorme left it proves that most dangerous organisms in the water have been removed and it is safe (o
drmh We call this measuriny the chlnrm.c residual \'Ieas.urmg the chlorine residual in a water supply
1= a stmple but important method of cheching that the water that is being delivered is safe to drink
7. Experimentation

Table I Varauon in Chlonde Analysis of samples collected from all site

Sro | Mont - Chloride

No h , o mg/l

Sample Site ST S2 §3 . S4 | S5 S6 57 S8

[ Oct- 1200 16000 1560 1 2000 | 1000 | 220,00 1200 | 60.00
16 () 0 () 0 ‘ 0 0 ‘

2 Nov- SO0 2280 1520 1 160.0 | 70.00 | 140.00 1 112.0 | 40.00
16 00 0

3 Dee- 2000 600 1600 | 136.0 | 160.00 | 2440 | 80.00
6 0 o0 o oo bo Jro 0




NOPENE - VIHISSUT - T - JANBARY - MARCH - 2019

|
VIANTA S ISSN 2277 - 5730 - IMPACT FACTOR - 5.5 (www.sjifactor.com)

4 Jan- 1920 1000 - 1520 0 1720 | 116.0 | 240.00 i 219.0 | 90.00
170 0 0 0 0 0
s Feb- 2200 1210 1300 1 160.0 | 100.0 | 110.00 | 102.0 | 104.0
I A S VI VA LU 0 0 0
6 Mar- . 8000 1360 1420 | 1440 | 132.0 | 376.00 | 254.0 | 60.00
Y 0 10 0 0 0
7 Apr- 19200 1360 1390 1540 | 1400 | 20500 1 93.00 | 60.00
UL G L S| U o . 0 |
8 May- 15340 1420 1290 | 142.0 | 141.0 | 152.00 | 215.0 | 64.00
N S U U I 0 0o | 0
9 Jun- 2000 1040 1240 0 1540 | 1250 | 140.00 | 217.0 | 68.00
I T T O T 0 1 0
10 Jul-17 1120 1680 120,01 126.0 | 133.0 | 160.00 | 261.0 | 539.00
; et Bl 0 O =1 0 0
I \ug- 13200 12000 1900 1200 1040 | 8000 2350 | 62.00
e R | 0
12 Sep- 1230 6400 0 1040 1400 | 102.0 | 130.00 | 256.0 | 120.0
T 0O 0 0 0 0
13 Oct- SO00 33G0 1000 1320 1 1000 [ 18000 1 152.0 | 100.0
T T O . 0 0
4 Nov- 4040 8400 1040 1500 [ 90.00 | 90.00 | 124.0 | 100.0
rigd A% 0o | B 0 0
15 Dec- [S00 1120 1680 8000 | 80.00 | 70.00 100.0 | 80.00
16 Jan- 1300 1040 0 1160 0 80.00 | 110.0 | 12000 | 104.0 | 80.00
s 0 0 0 0 0 '
17 Feb- 1320 d400 1540 0000 L1300 | 10000 1040 | 90.00
18 0 ; 0 0 0
18 Mar- 2400 1280 0 1440 0 1800 1 1120 | 80.00 1320 | 80.00
18 0 0 00 ' 0
19 Apr- C2000 2800 1400 1000 | 1000 | 80.00 1600 | 8§7.00
18 0 L T N 0
00 May- Lo Jooo 0 Tooo 1000 T 105.0 [ 9000 [ 2720 | 83.00
8w g 8 e LB L SN -
21 Jun- 2000 Jo40 o0 1000 | 103.0 | 14000 0 2450 | 80.00
18 0 0 0 0 0 0
22 Jul-18 1120 1680 1200 | |"|n,"t'i"" 1060 | 16000 2560 | 80.00
0 0 0 0 0 0
23 Aug- 1320 1200 1170 1200 | 1120 [ 8000 | 2560 | 80.00
18 0 0 o0 0] 0
240 Sep- 12300 6duo 1040 1400 TI00 [ 130,00 256.0 | 120.0
8 . L0 o oo 0 0

The overall averave ol Chloride s 135 19 me/l varving from 10188 mg/l to 175 mg/l. The

month-wise varrattion shovws masimum 336 mg'hm the month of Aug-17 at site S2 and minimum 24

k)

v o ed Retereod and UCC Lasted Jowrnal No. o 0770 118
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me L Jan-18 atsite ST were observed as per fig 49 and fig 4.10. Chloride ranges between 24-356

mg | The maximum value of chlonde 556 mg/l was reported in the well sample of industrial colony.

A A A ‘
N \\‘ R - N T LR,
< s X 4 & & % N G &
S A S - N P OUPC N
3

Fre T Linear regression representation ol data for Chloride
Chlorde contentin samples at all the sites throughout the study period shows a linear relation

alrevression

e LT (8.2
— e (s N

s L et (331

Fie 20 Chlonde m water sample collected from sites S1. 82, 83 & S4

Frg 3 Chlonde m water sample collected from sites S5, S6, §7 & S8

Abnormal concentrations of Chloride are in ranges: 57 to 13.652 mg/l, were found in

'//:'-—:"—’-;:A’-.‘.t: : . ) . ] - -
croundwater. and one possible Sg,runceg‘]i.uélrl ¢ he tannerv. where common salt was used as a rawn
Py N 2 E

118
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materal The Chlonde values were very high i the various locations close (o the residential areas

and also m plices. where the density of tannery was significant. Linear regression relations are shown

4
=l

m e 2and e 3 for different sample sites.,

Table 2 Vanation in Residual Chlorine Analysis of samples collected from all site

rS;Vo . Month ! Residual Chiorine (RC)
: ‘ me/l
Sample Site => S 52 S3 | S4 | S5 S6 S7 S8

I Oct-16 030030 060030030 040 030 030
2 I Nov-16 0300507030030 030 040 030 030
30 Dee-16 030|030 030]030[030 040 030 030
4 Jan-17 030050030 030030 0.40 0307 030
{ S Feb-17 030030 05010301030 040 030 0.50
6 Mar-17 030030 0600307030 030 030 030

CApr-17 060 [ 0507030030050 030 030 030
CMay-17 030|030 03003002 0
9 Jun-17 030|030 03010307030 030 030 030
00 Juli? 030030 03010301030 030 030 030
1 Aug-17 0300301030 030|030 030 030 030
12 Sep-17 030|030 0301030 030 030 030 030
13 | Oct=-17 030|030 060] 030030 040 030 0.30
I Nov-17 030 [ 050 [0.30 [03 030
3

| i

IS Dec-17 0350030 03010

16 Jan-18 030 0507030030030 040 030 030
L 17 Feb-18 0300307 03010307030 040 030 0.30
C18  Mar-18 030|030 060 [ 030030 030 030 030
Y ‘—\pl'-l.\’.ll(‘wt)‘()ﬁl) 030 1030 050 030 030 030
20 May-18 030030 030 030030 030 030 030
21 Jun-18 030 ] 0307030030030 030 0.30 0.30
22 Jul-18 030 (03070307030 1030 080 030 030

CAug-18 1030 ] 030! 0.30 030030 030 030
24 Sep-18 030030 0.30] 0301030 030 030 0.30

Gy

Fre A Lanear regression representation of data for Chloride
Residual Chlornme values mosamples from all the sites throughout the study period shows

constant and i pernussible s Linear relation of regression was observed.
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Lirear ($1)

Frg 6 Residual Chlorme in water sample collected from sites S5, S6. S7 & S8

Residual chlorine (RCY s the low level amount of chlorine remaining in the water after a
certan penod or contact time alter s iminal apphication [ constitutes an important safeguard against
the sk ol subsequent nicrobial contanmimation alter treatment--a unique and significant benefit for
public health Total RC of the present study varres from 03 mg/l o 0.6 mg/l In all of the data, RC
masimun s 0o me band nmimimum s 0.3 As per lig. 5 and fig 6 overall RC value of water lies in
the permissible range
8. Conclusion

W ater analvsis of Jalna revealed that. water collected doesn™t comply with BIS standards. The
result shows residual chlorne fevel can be reduced as improvement. Hwe neglect this contamination.

big health hazards can be seen i long run. So 1tis concluded that pollution check is required and that

PR R
o G0 oGt

gabad
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water for domeste and drinking purposes is required to be purified to a substantial degree of

purtfication before bemy used

References *

! D1 Bhade and R E Khadsan (2014) “Physico-Chemical Analysis of Ground Water in
Sanerampur Tehsil oft Buldana District. Maharashtra™. paper published in *American
Internabional Journal of Research m Formal. Apphed & Natural Sciences™. Vol. 14, Issue

2330SSN (Praing) 2328-3777. ISSN (Onhne): 2328-3785. ISSN (CD-ROM): 2328-3793,

pp-70-72

P Susan Varughese & Devi Prasad KV (2012) “Physico-Chemical analysis of groundwater
samples i the Varahanadi watershed. India™. paper published in “International Journal of
Foviconmental Scrences'. Vol 2. [ssue 3. ISSN 09764402, pp-1662-1669

; Pacameters of Mater Quality (2001). published by ~Environmental Protection Agency.

Ireland ™ ISBN 1-84096-013-3 pp-1-133

1 Indian Standard Drninking Water - Specification (Second Revision), 1CS 13.060.20. BIS
(Bureau ol Indian Standards) 2012 !

S Pathak H .~ Assessment of Physico-Chemical Quality of Groundwater by Multivariate
Viavsis nsome Populated Villages nearby Sagar Citv, MP. India”™. published in journal
Fovironmental & Anaby hical Toxicology . bearing ISSN° 2161-0325.1000144, Vol 2. 1ssue §
vear 202

O DS Pardeshr and ShardaVaidyva (2015) “Physico-chemical assessment of Waldhuni River

Ulhasnagar (Thane. India) - A case studv™. paper published in “International Journal of

Current Rescarch and Review ™. Vol 3. Issue 4 April-2015. ISSN 2347-3215, pp-234-248

7 Nnvrute T Nirgude., Sanjay: Shukla and A, Venkatachalam (2013) “Physico-Chemical
Characteristies and Quality: Assessment ol Some Ground Water Samples [rom Vapi Town,
Gupwrat. India™. paper pubhshed in "Rasavan Journal of Chemistry™. Vol. 6, Issue 1, Jan-Mar
2013 [SSN 0974-1496. pp-47-31

N Janardhana Rao D Han Babu B Swami AVVS. and Sumithra S. (2013) “Physico-

Chemucal Charactenisties of Ground Water. of Vuyvuru. Part of East Coast of India™, paper

published m ~Universal Journal of Environmental Research and Technology”, Vol. 3, Issue

NG ISHEPARYE - X 71 and UCC Lasted Journal No. : 0776 ) . 122




Nk

Sl |
AJANTA - ISSN 2277 - 5730 - IMPACT FACTOR - 5.5 (www.sjifactor.com)

NE ISSUH JANEARY - MARCEH - 2019

)

[ ()

ISHLPAR D N hver Roviened Retereed and UG Lasted Journal No. o -0

RAT Prasad. DR Tripathi and V. Kumar (2014) “Physico-Chemical Analysis of Ground
water of Bast Sadar Block of District Bast. (U.P.). India”™, paper published in “International
Journal of Chemical and Phvsical Sciences’. Vol. 3. Issue 4, Julv-Aug 2014 ISSN:2319-
GOOD l"l)“‘j‘“‘x “
Arvind Prasad Dwivedi and Indra Prasad Tripathi (2016) ~Quality Assessment of Ground
Water and Surface Water Samples Collected (fom Two Dilferent Zone of Central India”,
paper pubhished n - International Journal of Scientific Engineering and Technology™. Vol. 5,
Issue 4. ISSN 2277-1581. April 2016, pp: 199-204

Ratar 1 Rawshia, Prsemyslan T Sanechib. Klaudia M. Kijowskab. Piotr M. Skitalb and
Dorota 2 Salemikb (2016) “Regression Analvsis in Analvtical Chemistry. Determination
and Vahdaton ol Linear and Quadratic Regression Dependencies™. article published in
“South African Chenucal Institute Journal ™. ISSN 0379-4350 Vol. 69. pp-166-173

Uday Veer Singh (2012) "Assessment ol Ground Water Quality in District Ghaziabad and
Development of Law Cost Decontamination Methods™. Phd Thesis Submitted to *Shri
Jagdish Prasad Jhabarmal Tibrewala University, Jhunjhunu Rajasthan”.

Al Amrutrao Patl (2012) ~Physico-Chemical Studies, of Water and Sediments on the
Course of Tapt River™. Phd Thesis Submitted to “Shri Jagdish Prasad Jhabarmal Tibrewala
Universiy Jhunjhuno Rajasthan”

Viss Aichana D Chapolibar (2008)" “Physico-Chemical and Regression Analvsis of
Industrial Waste Water from Thane- Belapur Industrial Area, Mumbai™ Phd Thesis
Submitted to "Dr Babasaheb Ambedhar Marathwada University. Aurangabad’™. Dec-2008
Bikkad Sumantrao Baliram (2009) ~Analvtical Studies of Ground Water in and Around
Industrial Areas i Aurangabad Districts of Maharashtra”™. Phd Thesis Submitted to "Dr.

Babasahebh Ambedhar Marathwada Uninversiy Aurangabad ™. March-2009

Govi. ol

7706 123



