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Abstract

In the current investigation the physicochemical properties (Temperature, alkalinity, chloride,
hardness and broke down oxygen) of water and weighty metal centralization of two water
assortments of Jaipur are analyzed. Hefty metals (lead and zinc) were distinguished in water
and residue of Ramgarh repository and Amani Shah's seepage of Jaipur. Metals were
identified with the assistance of Atomic ingestion spectrophotometer g/ml and [J(GBC 902,
twofold bar). In the supply the normal centralization of lead and zinc was 0.02 g/ml
separately in the water while the normal grouping of lead and zinc in the silt was(10.22 g/ml
individually. While in the Amani Shah's waste the normal fixation of(Jg/ml and 31.0 [J3.0
g/ml separately in the water while the normal focus of(Jg/ml and 4.8 [lead and zinc was 0.1
g/ml individually. The nature of water of(Jg/ml and 43.5 [llead and zinc in the dregs was 6.5
seepage was discovered more weakened than that of the supply.

Keywords: Physicochemical property, heavy metals, lead, zinc, water, sediment
Introduction

The water and residue may turn into a non-point source and extreme sink for the vast
majority of the impurities. Hefty metals are ecological toxins. Substantial metals are items,
synthetic and petrochemical and refining, metalworking, food handling, and material
industry. Substantial metals like zinc, lead, cadmium, chromium, mercury and copper can
cause genuine medical conditions. Practically all metals, including fundamental
micronutrients, are poisonous to oceanic creatures just as too for human if openness levels are
adequately high. Albeit a few metals like manganese, iron, copper and zinc are fundamental
miniature supplement, numerous others like mercury, cadmium and lead are not needed even
in limited quantity by any life form. Since days of yore lead is being used in developing line,
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building materials, paints, welds, ammo and projecting, wood and cotton additive, greases, oil
added substances, impetuses, rat repellants, away batteries, in metal items and as fuel
antiknock added substances. There are at any rate 200 minerals having lead (EPA, 1987)
[ The lead may cause colic, blockage, and harm the fringe sensory system and renal
framework. In youngsters the lead may harm focal sensory system and in cut off case may
cause trance like state and demise. The low degree of lead openness influences the conduct
and intelligence of youngsters. Metals can never be completely dispensed with once they
enter a water body. They stay steady in residue and gradually get delivered making genuine
risks oceanic life structures as they further climb in the natural way of life (Campbell and
Stokes, 1985).

The water contamination may influence the organic chemistry of hydrophytes (Mishra and
Jha, 1996). The metals get an opportunity of influencing any oceanic biological system
synergistically of inimically while existing in mix with other tainting may cause decline in
biotic variety (Mathis and Cummings, 1971) The harmfulness of metals may rely upon the
physical and synthetic attributes of water. The physicochemical properties of water may
likewise demonstrate the nature of water. The Ramgarh water supply is arranged 30 km away
from Jaipur City Northeast way. Other than being a wellspring of consumable water, this
water repository has financial application, for example, fish rearing. This water body gets the
water from stream Bhanganga. The accessibility of water in this repository relies upon the
downpour in its encompassing region and nearby stream. The anthropological exercises and
farming practices in its catchment territory are the principle wellspring of toxins like
pesticides and hefty metals. Rajasthan state is certainly not a main mechanical state; there are
more modest regions where there is sufficient grouping of businesses to make contamination.
One of them is kicking the bucket ventures contributing hefty metal particles to water bodies
in view of the metal based colors utilized. In Jaipur the greater part of these businesses have
prospered in the Sanganer, which is a suburb of Jaipur. The sewage from these businesses is
released into Amani Shah's seepage. Consequently, there is a likelihood that effluents from
this industry may contain hefty metals. Other than coloring enterprises, vehicular traffic
might be a wellspring of hefty metal contaminations like lead. The current investigation was
wanted to assess and to analyze the physicochemical properties of water and the weighty
mental burden in two water bodies.

Materials and Methods

Samples of water and sediment were periodically collected from three sites of Ramgarh
reservoir (located 30 kms from Jaipur in Northeast direction); and Amani Shah’ drainage (in
south city zone of Jaipur) from Oct.96 to Sept.97. One-liter, borosilicate glass bottles were
used for collection of water; and samples of bed sediment were collected in polythene zip
lock bags and carried to the laboratory.

Temperature (On site determination)-The temperature was determined with the help of
thermometer.
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pH: The pH was determined with the help of pH meter.(Systronics make) Commercially
available buffer tablets, for different pH (9.2, 7.0, 4.1), were used for the preparation of the
solution.

Alkalinity: Alkalinity of the sample was estimated bytitration with standard sulfuric acid.
Titration to pH 8.3 or de-coloration of phenolphthalein indicator indicates complete
neutralization of OH and 1/2 of CO3 while to pH 4.5 or sharp change from yellow to pink of
methyl orange indicator indicates total alkalinity.

Chloride: Chlorine, in the form of chloride ion (CI’) is one ofthe major inorganic anions in
water and wastewater. In potable water, the salty taste produced by chloride concentrations is
variable and dependent on the chemical composition of water. In neutral or slightly alkaline
solution potassium chromate can indicate the end point of the silver nitrate titration of
chloride. Silver chloride is precipitated quantitatively before red silver chromate is formed.

Hardness: Total hardness is defined as the sum of thecalcium and magnesium concentration,
both expressed as calcium carbonate, in milligrams per liter. The total hardness of water in
the present investigation was determined by EDTA titration method.

Dissolved oxygen: (Azide Modification) - In the current examination Azide adjustment
technique was followed for the assurance of broke up oxygen in the water. The test depended
on the expansion of divalent particle manganese arrangement, trailed by solid salt, to the
example in glass-stoppered containers (300 ml limit). Broken down oxygen quickly oxidizes
a comparable measure of the scattered divalent manganese hydroxide accelerate to
hydroxides of higher valence states. Within the sight of iodide particles in the acidic
arrangement, the oxidized manganese returns to the divalent state, with the freedom of iodine
comparable to the first DO content. The iodine is then titrated with a standard arrangement of
thiosulphate. The titration end point was distinguished with a starch marker.

Chemical oxygen demand: Open Reflux Method-In presentinvestigation, the dichromate
reflux method has been followed. This method is preferred over procedures using other
oxidants because of superior oxidizing ability applicability to a wide variety of samples.

Digestion of samples for Heavy Metal Analysis

The residue (0.5 gm) were processed in borosilicate glass tube with the expansion of nitric
corrosive and perchloric corrosive (4: 1) by placing the cylinders in water shower for 5 - 6
hours or upto clear assimilation of test. In the wake of cooling, each example was weakened
upto 10 ml with refined water and kept in plastic holder. The water tests were utilized
straightforwardly for investigation. The examples were dissected by adjusted GBC 902,
twofold bar Atomic Absorption Spectrophotometer (AAS).

Results and Discussion

Physicochemical Properties Of Water
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Variation in physicochemical properties of water of Jamawa Ramgarh reservoir and Amani
Shah’s drain are presented in Table2 and 3 respectively.

Temperature

The most extreme mean temperature of JamawaRamgarh repository was recorded in June,
and least mean temperature was recorded in December (Table.1.). In any case, at Amani
Shah's channel the greatest mean temperature was recorded in May and least mean
temperature was recorded in November during study period (Table.2).

pH

At JamawaRamgarh supply the pH of water was discovered to be antacid consistently
(Table.1). The most extreme basic pH (8.3) was recorded in June. It went from 7.9 to 8. 3.
The recorded pH of water of JamawaRamgarh Reservoir is as per the discoveries of Singh
and Roy (1995) [5], and Kumar et al (1989) [6]. The scope of recorded pH may demonstrate
the beneficial idea of Reservoir. No critical occasional vacillation was recorded in pH of
water. Kaur et al (1996) [7] have likewise neglected to notice any significant occasional
variance in pH. Extreme algal action makes the pH rise forcefully as carbon dioxide, present
as carbonic corrosive, is used. Green growth regularly raise the pH in encompassing water to
as high as 10, so, all things considered calcium carbonate encourages and frequently frames a
marl layer on the lower part of the lakes.

At Amani Shah's channel it was discovered to be antacid all through the examination period
(Table.2). It went from 6.53 to 8.2. In the high pH range water may hold some extreme
mineral substance.

Alkalinity (Total)

At JamawaRamgarh reservoir highest values of alkalinity was recorded in May (Table.1) and
lowest in October. Peak values in alkalinity were observed during summer season. However,
throughout the study period it was found to be below the acceptable limit of 200 mg/L.
Alkalinity of water is acid neutralizing capacity. In the natural water the alkalinity is due to
the salts of carbonate, borate, silicate, and phosphatealong with hydroxyl ions in the Free
State. At Amani Shah’s drainage the alkalinity (Table 2.) was found to be above the
permissible limit of 200 mg/L during the study period. Todd (1970) Bl has suggested the
composition of domestic sewage in which alkalinity was in the range of 50- 200 mg/L.

Chloride

The chloride at Jamawa Ramgarh repository was found in the scope of 21.9 to 80.2 mg/ml.
The pinnacle esteems in chloride were recorded in summer season. (Table.1).The chloride
was found beneath the admissible furthest reaches of 200mg/L all through the investigation
period. The chloride at Amani Shah's channel (Table 2.) was found over the passable furthest
reaches of 200 mg/L. It went from 198.8 to 528.4 mg/L. Chloride as chloride particles is by

and large present in characteristic water. The pungent taste delivered by chloride relies upon
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the substance structure of water. It is typically connected with sodium particle. Presence of
chlorides over the necessary adequate cutoff points can likewise be utilized as a pointer of
contamination by homegrown sewage. In common surface water the grouping of chlorides is
regularly low. The chloride focus in the water of JamawaRamgarh Reservoir was as per the
investigation of Chaturvedi et al (1996) [9] who discovered the chloride content in the water
of Kolar dam inside as far as possible. In opposition to these discoveries the chloride content
in the water of Amani Shah's seepage was discovered to be over as far as possible showing
the contamination in water because of homegrown sewage.

Hardness (Total)

At JamawaRamgarh reservoir the total hardness was ranged from 30.7mg/L to 120.8 mg/L.
(Table 1.). The maximum value in hardness was recorded in May, and minimum value was
recorded in October. The total hardness was found below the permissible limit throughout the
study period. The hardness of water of Amani Shah’s drain ranged between 397.0mg/L to
476.2 mg/L (Table 2.) and it was above the permissible limit. The hardness in the water is the
measure of capacity of water to react with soap. It is caused by divalent cation, principally
calcium and magnesium.

In the present work total hardness of water of JamawaRamgarh Reservoir was found to be
less than the sum of carbonate and bicarbonate alkalinity. Thus all the observed hardness was
carbonate hardness and that was within the required acceptable limit of 200 mg/L. Water of
JamawaRamgarh Reservoir could thus be considered from soft to moderately hard. However,
at Amani Shah’s drainage it was found above the acceptable limit throughout the study period
and this water may be considered as very hard.

Dissolved Oxygen

The most extreme disintegrated oxygen in the water of JamawaRamgarh supply was recorded
during winter and from pre-spring it began declining. The base qualities were recorded in
June (Table.1). The disintegrated oxygen in the water of Amani Shah's channel was found
beneath the quantifiable amount during the investigation time frame. Exhaustion in
disintegrated oxygen in stale water may prompt taste and scent issues and may likewise make
'red water' issue. In summer the DO in the water of JamawaRamgarh water Reservoir was
discovered to be lower in contrast with winter season. The consumption in DO was as per the
discoveries of Chase (1988) [10], who has announced that the hotter the water, the less is the
oxygen it can hold. New water at 0 oC hold 10.2 ml oxygen per liter while water at 24 oC is
immersed at just 6.2 ml oxygen per liter. The mid year temperature and deterioration of dead
living beings in water may likewise decrease oxygen where it is utilized during the time spent
disintegration. High nourishment loads, particularly during intermittently hotter periods,
expands the breath rate, subsequently there is consumption in DO.

The water at Amani Shah's waste at Sanganer was discovered to be insufficient of DO. The
homegrown and modern sewage from the area of Sanganer may have been the primary
justification nonappearance of oxygen in water. The water without sufficient DO might be
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considered as wastewater. DO assumes a critical part in a sea-going framework. The DO in
streams is an opposite capacity of the microbial populace that thusly is constrained by their
food supply, the natural contaminations. Unnecessary natural contamination causes fish
murder by oxygen exhaustion. Fish execute and smell issues are related with zero oxygen
level.

The nature of JamawaRamgarh water Reservoir was especially decayed in summer as the
water at the banks went to a pea cleanser appearance, which may be because of green growth
lightened by minute oxygen bubbles. Algal blossoms may likewise exhaust the DO.

Chemical Oxygen Demand

The chemical oxygen demand in the water of JamawaRamgarh reservoir was not studied.
However, at Amani Shah’s drain the chemical oxygen demand ranged between 952.3 mg/L to
1392mg/L. (Table 2) The water of Amani Shah’s drainage may be considered as waste as it
required more oxygen to stabilized organic materials.

The extent of sewage discharge, seasonal variation, and geo-chemical nature of land are the
main factors responsible for variations in the physicochemical characteristics of the water
(Pathak et al, 1992) [Y  The values of physicochemical parameters studied of
JamawaRamgarh Reservoir were found within the required permissible limit. However, at
Amani Shah’s drainage the quality of water was neither fit for domestic purposes, or for
irrigation. Singh and Roy (1995) P! have found the water of Lake Kawar congenial for the
propagation of fauna and flora. Chaturvediet al, 1996  have found the hypolimnic zone of
Kolar dam, near Bhopal more polluted than that of surface water on the basis of COD and
other parameters.

Heavy Metals
In water

Lead was distinguished in 40% (Table 4.) of water tests of JamawaRamgarh water Reservoir
with normal of 0.021 pg/ml. The month to month variety in the centralization of lead in the
water is introduced in the Table 3. Forstner and Wittman (1979) [12] have announced that the
convergence of dissolvable lead in uncontaminated new water is by and large 3.0 pg/L with
foundation fixation in the scope of 5-50 pg/L. Nonetheless, in the current examination a lot
higher groupings of lead in water were recorded in the water of Amani, s shah waste (Table
3). This high fixation might be because of the ignition of gas on streets close to the water
bodies. The outcomes are as per the investigation of Panday and Das (1980) [13] who
uncovered high focus in water of Lake in Nanital separately. The degree of lead in water was
discovered to be higher than the level suggested by Indian Standard Institution (I1SI, 1982)
[14]. The rules set down for lead level in oceanic life insurance (EPA, 1987) [1] goes from
1.3 to 7.7 pg/L. the worth above than this reach may antagonistically influence the
development of amphibian species.
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The zinc focus in the water of Amani Shah's waste was higher than that of JamawaRamgarh
water Reservoir (Table 4) . The higher focus in the waste might be credited to anthropogenic
exercises in its area. At Amani Shah's seepage, in Jan. the zinc fixation was surpassing the
worth (15 ppm) (Table 5.) suggested by Indian Standard Institute (ISI, 1982) [14] for inland
surface water.

Table 1: Physicochemical properties of water of JamawaRamgarh Reservoir.

Oet. Nov. [ Dec. Jan Feh. Mar | Apr. | May | Jun. Jul. Sept.
Temperature("C) | 23.2 22.8 18.8 20.3 21 203 28.3 26.2 | 31.6 27 29.6
pH 7.9 8.2 82 8.1 8.1 7.9 8 83 | 81 7.9 8
Alkalinity(mg/T) 60.8 123 1148 | 14266 | 11733 | 1314 | lel4 | 211 182 | 14666 | 1208
Chloride(mg/l) | 29.5 | 2196 | 40.18 | 3927 [ 34.38 [ 26.83 | 29.08 | 54.98 | 657 | 80.23 | 504
Hardness{mg/l) | 30,67 | 7266 | 82.0 B6.6 107.6 | 108.8 119 120.8 | 93.8 117 88.8
DO{mg/1) 9.57 12.8 | 1276 13.8 124 7.9 9.68 584 | 5.03 59 12.09
Table 2: Physicochemical properties of water of Amani Shah’s Drainage.
Nov. Dec. Jan. Mar. Apr. May.
Alkalinity {(mg/1) 3246 99.13 460 3792 421.33 480.8
Chloride (mg/1) 198.98 188.2 528.4 239.7 246.17 290.96
Hardness (mg/l) 397.06 460.8 413.06 463.73 430.2 476.2
COD (mg/l) NC 1392 1354.6 952.3 960.3 978.6
Acidity (mg/I) ND ND 125 ND ND ND
Temperature{0'c) 19 19.83 20 25 27.66 30.56
pH 1.83 19 6.53 8.2 8.26 1.7
DO ND ND 128 ND ND ND

Table 3: Heavy Metals in water and sediment of JamawaRamagarh Reservoir

MONTHS— Oect. Nov. Deec. Jan. Feb. Mar. Apr. May. Jun. Jul.
Water{pg/ml)
Lead Mean 0 0.007 | 0.059 | 0.013 0.0526 0.01 ] 0.011 0.01 0.049
+SEM 0 0.005 | 0.048 | 0.011 0.01 0.008 0 0.008 | 0.008 | 0.032
Zinc Mean 0.109 | 0187 | 0.187 | 0.489 0.078 0.009 0 0.188 | 0.265 0.25
+SEM 0.089 | 0152 | 0.152 | 0.392 0.064 0.007 0 0.079 | 0.096 0.11
Sediment(pg/mg)
Lead Mean 0.015 1.595 | 0.565 3.05 5.32 12.2 2.26 2.06 0.99 2.91
+SEM 0.01 0.505 | 0.251 | 0.162 0.353 5 0.367 0.24 0.035 1.36
Zinc Mean 2.9 2.15 4.75 525 174.4 10.54 547 97.71 312 4.12
+SEM 0.55 1.03 0.657 | 0.304 27.01 7452 | 0459 | 2596 0.33 0.438

Table 4: Summary of Heavy Metal in water and sediment of JamawaRamgarh reservoir
and Amani Shah’s Drainage.
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Heavy metals (ug/ml) | Mean +SEM Range % occurrence | Time when maximum Quantity Reported
1| 0,021 20007 | ND-0.179 40 December
) Lead | 2 | 0116+ 0.04 ND-0.7 g9 December
WATER Zine 1] 0228 +0.070 [ ND-1.45 54 January
" [2] 487%354 | ND-616 85 March
Lead 1 34+£0914 ND-19.28 95 May
2 esdxi2 | 1122054 100 March
- : 1 31.04 ND-212.6 95 February
SEDIMENT .
Zine 2348+ 143 | 5.92-196.6 100 March
1. Jamawa Ramgarh water Reservoir.
2. Amani Shah’s drainage.

Table 5: Heavy metals in Water and sediment of Amani Shah’s drainage

MONTHS— Nov. Dec. Jan. Mar. Apr. May.
Water(ug/ml)

ead Mean 0.092 0.26 0.04 0.046 0.09 0.153

+SEM 0.02 0.17 0.003 0.015 0.009 0.12

— Mean 0.058 0.6 0.189 28.05 0.109 0.249

“ne +SEM 0.01 0.2 0.08 14.65 0.03 0.188

Sediment{ug/mg)

ead Mean 9.53 8.36 59 9.37 287 2.94

+SEM 3.30 0.33 1.37 4.72 0.73 0.58

- Mean 225 29.75 119.76 69.7 766 1.5

“ne +SEM 6.14 2.84 39,65 50.98 0.82 1.71

In Sediment

Lead and Zinc were likewise distinguished in the residue of JamawaRamgarh water Reservoir
and Amani Shah's waste. The degrees of both the metals were discovered most extreme in
dregs (Table 4). The variety in fixation might be credited to anthropological exercises in their
area. The lead and zinc fixation in the silt of JamawaRamgarh Reservoir were not in the
classifications of moderate or contaminated level. The mean grouping of lead in silt was 3.0
ppm (DW), while that of zinc was 31.0 ppm (DW). This fixation might be considered as
foundation focus in silt. The degrees of weighty metals in the silt can't be viewed as
contaminated or decently dirtied in light of the fact that the levels were underneath as far as
possible. Be that as it may, the silt of Amani Shah's waste was discovered to be modestly
contaminated during January as in this month zinc level was most extreme (194 ppm)
contrasted with other examination months. The bioavailability of these metals is impacted by
physico-compound cooperation of the framework (Dicks and Allen, 1983) .Thapalia et al
(2015) Have discovered the lake and supply were influenced by zinc from vehicle related
sources based on zinc isotope considered. Nishumara and Kumagai (1982) have uncovered
that dirtied silt as the essential wellspring of fish tainting in a large portion of the amphibian
framework. The degrees of metals in silt may mirror the idea of overlying water and
furthermore the degree of metal defilement in the creatures possessing the residue water
interface.

The degrees of zinc fixation in dregs are as per the discoveries of Friant (1979) Barman and
Lal (1994) and Ganapathy and Pillai (1975) . The degree of zinc can be considered as
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expected, as per the reach recommended EPA and protected to sea-going biota suggested by
Elder and Mattraw (1984).

Lead fixation in the dregs can be viewed as protected as it went inside as far as possible and
surprisingly ok for amphibian biota (Elder and Mattraw, 1984) Lead level in the silt is as per
the investigation of Barman and Lal (1994) Pheiffer (1972) Moore and Sutherland (1981) and
Mathis and Cummings (1973) The convergence of substantial metal in water and residue may
rely upon the physicochemical qualities of water and residue. The dirt maintenance limit of
lead and zinc relies on the pH of the dirt (Harter, 1982) and this limit increments above pH
7.0 to 7.5. The degree of assimilation, of lead and zinc by bed residue, increments with the
increment of pH of arrangement (Jain and Ram, 1997, Jain et al 2005). The modern and
anthropogenic movement in the stream catchment space of repository and seepage might be a
significant wellspring of weighty metal to the water bodies (Suthar et. al. 2009).

Conclusion

Metals enter in the biological system in a generally non-poisonous shape and become
inherent segments of the climate so that it is hard to eliminate them from the climate. The
substantial metals like lead and zinc were found in water and silt of repository and seepage.
Nonetheless, its focus was more in water and dregs of seepage than supply. In this way, the
presence of lead and zinc at waste can't be considered as the foundation fixation. The
mechanical action and anthropogenic movement might be a wellspring of pollution other than
foundation focus. The alkalinity and chloride of water at repository was inside as far as
possible, nonetheless, it was over the cutoff at waste. The water of waste was hard than the
repository. The homegrown and modern sewage may be a justification the shortfall of broke
up oxygen at the waste. The nature of water of waste was discovered to be more disintegrated
than that of repository.
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