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ABSTRACT-

Coal mining is a basic need of our country’s energy demand. But is a dirtiest of all energy resources. It is a causative
factor of many respiratory and cardiovascular diseases like bronchitis, bronchial obstructions, tuberculosis and the killer
disease Pneumoconiosis. This disease causes many premature deaths in Hasdev valley region. The concentration of
suspended particulate matter in Rajnagar open cast mine in summer season was found to be 648 and 653
microgram/meter® while RSPM was found to be 258 and 270 microgram/meter® in year 2014 and 2015. In Ekta Nagar
colony the SPM concentration was found to be 549 microgram/meter® in 2014and 556 microgram/meter® in 2015 and
RSPM was found to be 185 microgram/meter® in2014and195 microgram/meter® in2015This gives an alarm for the
persons living in this area. In the same period, the health survey results shows that more than 50% of peoples of more
than 30 years of age group are suffering from respiratory problems, and another 50% having small respiratory problems
like shortness of breath, cold and cough in more than 2 to 3 months in a year.
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Introduction —

Tuberculosis (TB) is generally considered to
be linked to industrialization and urbanization. This
research is based on research-based on lung disease
caused by coal mining pollution in the mining area and
focusing on conditions of public health importance
arising from coal dust exposure. Air pollution from
biomass fuels have been implicated as risk factors for
tuberculosis (TB) infection, disease, and death the
burden of non-smoking COPD is therefore much
higher. About 3 billion people, half the worldwide
population, are exposed to smoke from biomass fuel
compared with 1-01 billion people who smoke tobacco,
which suggests that exposure to biomass smoke might
be the biggest risk factor for COPD globally. While
mining exposures contribute significantly to lung
disease, smoking is a major factor in the development
of lung cancer and chronic obstructive airways disease
necessitating a comprehensive approach for prevention
and control of mining-related occupational lung disease.

Coal play a very important role in Indian
economy. Many industries are directly or indirectly
depends on coal and coal derivative products like coke.
It is such a tragic that after 69 years of our
independence and God gifted wonderful natural
resources for electricity generation, now today we still
depends on coal for fulfillment our countries energy

1|Page

demand. Above all fact,we say that coal is backbone of
development of India like growing economical
countries. Coal consumption is increasing in these
countries day by day and for fulfillment of this demand,
coal production is also increasing. and due to that coal
mining pollution is also increasing. From mining to
coal cleaning, from transportation to electricity
generation and to disposal, coal releases numerous toxic
pollutants in air, water and land and they disturb
ecosystem and endanger  human health. Mining is
dangerous and it is a cause of high injury and mortality
rate which rates it as potential health and safety hazard
including respiratory illness such as emphysema, black
lung diseases and chronic bronchitis due to exposure to
toxic fumes and gases, noise induced hearing loss,
heads stroke, exhaustion etc

India is 3rd largest coal producer in the world.
Total coal production of India in the year 2015 was
462.482 million tones. India cover 7.2% worlds total
coal production. In spite of all that, India didn’t exports
coal because it itself uses its 70% of total coal
production for electricity generation and rest of it for
cement and steel plants. Not only India, but many other
developing countries, especially those dependent on oil
imports to meet their energy requirements, lay great
emphasis on the production and development of coal in
order to fulfill their demand for energy.
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Total 550 Collieries are coming under these
companies Governance In which 144 Collieries are
open cast, 295 underground and 31 are mixed type
Collieries. In these Collieries, approximately 5.5 lack
workers are working. Total 93 Collieries are coming
under SECL Governance in which 72 underground and
20 open casts and 1 mixed type mine are present. In
which 82,782 workers are working.

Method -Study area of the present study is basically
situated in the Hasdev vally region .Total 14 working
mines are established in this area. Approximate 1.5lac
peoples are living in this area in which Most of the
persons are working in the coal mines. For the study 6
sampling site are chosen according to working and
residential area. In this region, Rajnagar is the only
open cast mine and other 13 are underground including
Palkimara, is selected for the study, because it is only 3
k.m away from the Rajnagar opencast mine.

Sampling site-

1. Palkimara underground mine

2. Rajnagar open cast mine.

3. Ekta nagar colony-This colony is situated in between
Rajnagar and Palkimara mine. It is basically a workers
colony some tribal’s also lives in this area

4. Shanti nagar colony- it is situated 3k.m north side
from Rajnagar and 5 kilometer away from palkimara .1t
is a basically tribal’s area and mine workers also live in
this area.

5. Jhagarakhand —it is a village which is situated 7k
away from mining site.

6. V.L.P.geust — It is 9k away from mining site and a
very low population area.

Air monitoring on selected sampling station is done
for the following Parameter

1. Suspended particulate matter (SPM) more than 10
>100 microns.
2. Respirable particulate matter (RSPM) more than 2.5
< 10 microns.
3. NO, (Nitrogen oxides)- Analyzed by Jacob and
Hachkhochheiser 1958 method.
4. SO, (sulphur dioxide) - By west & Gaeke(1956)
method
SPM and RSPM were analyzed by Respirable dust
sampler
Test for T.B (tuberculosis) done by sputum analysis
Sputum analysis -Sputum analysis done by acid fast
bacillus staining method.
Microscopic examination: observe the slide under low
power objective and then examine under oil immersion
objective.
Acid fast (AF) organisms: Bright red Bacillion blue
back ground.
Other organism; Dark blue by using malachite green
Artificial: yeast cells take up and may look like AF
organisms
The positive finding reported as follows

No. of acid fast bacteria in the Report
Field
None Absent
1to2 positive +
21010 Positive ++
10 to 100 Negative +++
above 100 positive ++++

2. Spirometric Analysis: - In this spirometric analysis
we go to workers and the test is performed in 3 times,
will record the maximum reading and make a curve of
expiratory volume. This test helps to find the vital
capacity of workers lungs and also helps to know
asthma bronchitis, Dysponea and shortness of breath
and difficulty in breathing in workers.

Parameters
TABLE 5.1- Spirometric Analysis Table
Zone Reading Description
Green Zone 80 to 100 percent of the usual or A peak flow reading in the green zone indicates that
normal peak flow readings are clear. the asthma is under good control.
Yellow Zone 50 to 79 percent of the usual or Indicates caution. It may mean respiratory airways are
normal peak flow readings narrowing and additional medication may be required.
Red Zone Less than 50 percent of the usual or Indicate a medical emergency.
normal peak flow readings Severe airways narrowing may be occurring and
immediate action needs to be taken. This would
usually involve contacting a doctor or hospital.
RESULT Air pollution monitoring of the study the shocking
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result are obtained in the Hasdev area Many people are
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dying because of this coal mining air pollution most
polluted area between all six station was Rajnagar
open cast (S2) mine where SPM concentration in
summer season was found 648 pg/m® in 2014 and 653
pg/m® in 2015 and RSPM is 258 pg/m?® in 201 and
248 pg/m® in 2012-13 the most polluted residential
area was Ektanagar(Ss) colony where SPM
concentration in summer season was 549 pg/m® in
2014 and 556 pg/m® in 2014, RSPM was found 185
pg/m* in 2014and 195 pg/m’in 2015. This difference
was found because of early monsoon in 2012-13. SO,
and NO, concentration was found with in the (CPCB)
pollution standards.

Sputum analysis

Sputum Analysis Summary

In the 2 year study period, total 2076 slides
were stained at the average of 1038 slides per year in
which 386 slides were found positive. Patients are
coming for diagnoses were differentiated as new
diagnosed and follow up patients. Follow up patient are
the patient who are suffering from T.B and their
treatment was continued under Dot’s program. New
patients are the patients who are suffering from cough
and cold and coming into the hospital for diagnosis.

In the study it was found that 45, 74 new diagnosis T.B
patients in 2014-15 and 23, 51follow-up patients was
found in corresponding years.

In New diagnosed patients total 49 patients
were found 1° positive, 43 was found 2° positive and 27
were 3° positive. In follow up patients 12 were 1°, 51
was 2°, 123 was 3° positive patient.

No. Of T.B Patients According
To SPM &RSPM Concentration

YEAR 2014 2015
Year | New Diagnosis | Total | Follow up Total
10 | 20 30 10 2 [ 30 SPM CONCENTRATION 486 547
2014 | 15 | 15 15 45 8 12 | 15| 23 RSPM CONCENTRATION 174 177
2015 | 34 | 28 12 74 5 15 | 31] 51 NEW DIAGNOSIS T.B 45 74
Total | 49 | 43 27 119 13 27 146 | 74 PATIENTS
FOLLOWUP PATIENTSOFT.B| 23 51

Concentration of SPM & RSPM

TABLE-1 VARIATION OF SPM & RSPM CONCENTRATION IN SUMMER SEASON 2014&2015

Unit -pg/m?®
SPM RSPM
Sampling Station | SMV 2014 | SMV 2015 Sampling Station SMV 2014 | SMV 2015
S1 621 629 S1 246 253
S2 648 653 S2 258 270
S3 549 556 S3 185 195
S4 551 560 sS4 168 189
S5 512 520 S5 169 178
S6 439 445 S6 164 180
TABLE-2 VARIATION OF SPM & RSPM CONCENTRATION IN RAINY SESON IN 2014 &2015
SPM RSPM
Sampling Station | RMV 2014 | RMV2015 Sampling Station RMV 2014 RMV2015
S1 556 562 Sl 215 222
S2 561 570 S2 229 231
S3 482 498 S3 186 199
S4 483 490 S4 176 186
S5 412 423 S5 160 169
S6 317 329 S6 146 153

TABLE-3 VARIATION OF SPM & RSPM CONCENTRATION IN WINTER SEASON IN 2014 &2015

SPM
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Sampling Station WMV 2014 | WMV 2015 Sampling Station WMV 2014 | WMV 2015
S1 578 582 S1 203 211
S2 589 592 S2 239 248
S3 499 510 S3 180 202
S4 507 516 S4 159 167
S5 447 458 S5 138 142
S6 320 339 S6 129 137

Fig.1- VARIATION OF SPM & RSPM CONCENTRATION IN WINTER IN 2014 &2015
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SAMPLING SAMPLING
craTioN | SMV2014 | SMV2015 craTioN | SMV2014 | SMV2015
s1 52 61 st 85 89
2 57 63 2 o1 94
S3 43 54 S3 75 79
s4 42 49 4 71 72
S5 27 33 S5 47 49
S6 25 31 S6 45 49
TABLE-5 VARIATION OF SO, & NO, CONCENTRATION IN RAINY SESON IN 2014 &2015
SO, NO,
sampling | o\ 2014 | smv 2015 Sampling | g\ 0014 | sMv 2015
Station Station
st 52 59 s 81 84
2 57 63 2 o1 89
S3 43 51 S3 73 76
S4 2 47 sS4 68 71
S5 27 32 S5 50 58
S6 25 29 S6 47 51
TABLE-6_VARIATION OF SO, & NO, ONCENTRATION IN WINTER IN 2014 &2015
S0, NO,
Sampling Station | SMV 2014 | SMV 2015 Sggfi!zg SMV 2014 | SMV 2015
s 30 35 S 77 78
2 39 44 2 82 84
S3 31 37 S3 65 68
sS4 26 36 S4 61 65
S5 18 28 S5 39 26
S6 16 26 S6 34 20

Fig.4- VARIATION OF SO, & NO, CONCENTRATION IN SUMMER IN 2014 &2015
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S02 Concentration in Rainy Season
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CONCLUSION
In the present study, we are of the opinion that the

great need of awareness about coal miming air pollution
on diseases among the tribal’s living in this area. We
have to focus in using non conventional energy
resources because the coal energy may be cheaper but
from economical point of view, it is very expensive for
health of the people living in this area, our ecosystem
and environment. Concentration of SPM, RSPM, SO,
and NO, are reached to dangerous level. The mining
authorities must adopt prevention measures for
decreasing this deadly level of pollution.
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BT TN B b ford 'EA AW uF A A=
YRGS BT TRIeToT fhar i
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amfefe Rerfer # @ig wAref® uRad= 81 gorm ¢ |
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Paired T Sample Statistics ‘A’

Paired Sample Statistics Mean N Std. Std.error
Deviation Mear
Pair | before loan house fecility 2.52 400 557 .028
After loan house fecility 2.53 400 493 .028
Pair Il before loan Water fecility 3.02 400 1.404 .070
After loan Water fecility 3.13 400 1.469 .073
Pair 1l before loan Intertenment fecility 4,53 400 2.465 123
After loan Intertenment fecility 6.18 400 2.667 133
Pair IV before loan Agriculture fecility .87 400 1491 .075
After loan Agriculture fecility 1.05 400 1.654 .083
Paired T Sample Statistics B
Paired Defferences
_ N st 95% Confidence Sig.2-
Paired Samples Test Std.Deviation interval of the T DF .
Mean error tailed
on mean Deference
Lower | Upper
Pair-1 Before loan house
fecility After loan House 293 546 .027 .239 346 | 10.722 | 399 .000
fecility
Pair-2 Befor loan water
fecility After loan water -.105 1.171 .059 -2.20 .010 | -1.793 | 399 074
fecility
Pair-3 Befor loan
Entertainment fecility After | -1.655 2.289 114 -1.880 | -1.430 1 ;161 399 .000
loan Entertainment fecility '
Pair-4 Befor loan
Agriculture fecility After -.185 1.263 .063 -.309 -061 | -2.930 | 399 .004
loan Agriculture fecility

YR IRBSHAT BT JFBR PR dbicdd YRS b
ROl O Bl g9E URARI @ 39 AMEINIG  INie
APl R e wI § USdl & DI R fHar S
2 Safs S gfaem @1 A9 0.05 ¥ 3% 2 W ?g
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Hefs WY W YU T8 Sl & bl DR b
ST 2 SWIEd 4 GEioe e @l § 9 3
FEHI W RO o BT ARfE UNE U9l ' S
I JRE KT o & 98 e gE T Safe
T W Gdfe glawril § by dRie gRadd Q@
B T8 A 59 MY BN 8 Iahdr 2 fb SHb
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CONTAMINATION OF HEAVY METALS IN WATER OF
BHIMGADH DAM AT SEONI DISTRICT MP: TRANSPORTING,
TOXICITY AND TREATMENT
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Dist-Chhindwara (M.P.), 480001 INDIA.

ABSTRACT

The term ‘‘heavy metal’’ refers to any metal and metalloid element that has a relatively high density ranging from 3.5 to
7 g cm3 and is toxic or poisonous at low concentrations, and includes mercury (Hg), cadmium (Cd), arsenic (As),
chromium (Cr), thallium (Tl), zinc (Zn), nickel (Ni), copper (Cu) and lead (Pb). Although ‘‘heavy metals’’ is a general
term defined in the literature, it is widely documented and frequently applied to the widespread pollutants of soils and
water bodies. This study was carried out to the concentration of heavy metals in water of Bhimgarh dam near Seoni city.
The detection of heavy metals by different analytical process and confirmation by Atomic Absorption spectrophotometer

as required.

Keywords:- Heavy metals, Concentration, Spectrophotometer, Toxic metal , Pollution.

INTRODUCTION

Water pollution is contamination of water by
foreign matter that deteriorates the quality of the water.
Water pollution covers pollutions in liquid forms like
ocean pollution and river pollution. As the term applies,
liquid pollution occurs in the oceans, lakes, streams,
rivers, underground water and bays, in short liquid-
containing areas. It involves the release of toxic
substances, pathogenic germs, substances that require
much oxygen to decompose, easy-soluble substances,
radioactivity, etc. that becomes deposited upon the
bottom and their accumulations will interfere with the
condition of aquatic ecosystems. For example, the
eutrophication: lack of oxygen in a water body caused
by excessive algae growths because of enrichment of
pollutants. According to the water cycle, naturally,
water around us will be absorbed to the land (soil) and
rivers will stream from the upstream to the downstream
and released to the sea. In normal situation organic
pollutants are biodegraded by microbes and converted
to a form that brings benefits to the aquatic life. And for
the inorganic pollutants, in the same situation, don't
bring to much hazards because they are widely
dispersed and have almost no effect to the environment
which they are released to. Some of the pollutants like
lead (Pb), arsenic (As), mercury (Hg), chromium (Cr)
specially hexavalent chromium, nickel (Ni), barium
(Ba), cadmium (Cd), cobalt (Co), selenium (Se),
vanadium (V), oils and grease, pesticides, etc are very
harmful, toxic and poisonous even in ppb (parts per
billion) range. There are some minerals which are
useful for human and animal health in small doses
beyond which these are toxic. Zinc (Zn), copper (Cu),
iron (Fe), etc fall into this category. For agriculture,
some elements like zinc, copper, manganese (Mn),
sulphur (S), iron, boron (B), together with phosphates,
nitrates, urea, potassium, etc are useful in prescribed
quantities.
SOURCES OF HEAVY METAL

Environmental pollution from hazardous
metals and minerals can arise from naturalas well as
anthropogenic sources. Natural sources are: seepage
from rocks into water, volcanic activity, forest fires etc.
Pollution also arises from partitioning of polluting
elements (which are concentrated in clay minerals with
high absorption capacities),between sedimentary rocks
and their precursor sediments and water. With rapid
industrialization and consumerist life style, sources of
environmental pollution have increased. The pollution
occurs both at the level of industrial production as well
as end use of the products and run-off. These toxic
elements enter the human body mostly through food
and water and to a lesser extent through inhalation of
polluted air, use of cosmetics, drugs, poor quality herbal
formulations‘(herbo-mineral preparations) and “Unani’
formulations, and even items like toys which have
paints containing lead. Sources of heavy metals
Chromium (Cr)-Mining, industrial coolants, chromium
salts manufacturing, leather tanning.

* Lead (Pb) lead acid batteries, paints, E-waste,
Smelting operations, coal- based thermal power plants,
ceramics, bangle industry

* Mercury (Hg) Chlor-alkali plants, thermal power
plants, fluorescent lamps, hospital waste (damaged
thermometers,  barometers,  sphygmomanometers),
electrical appliances etc.

» Arsenic (As) Geogenic/natural processes, smelting
operations, thermal power plants, fuel

* Copper (Cu) Mining, electroplating, smelting
operations

* Vanadium (Va) Spent catalyst, sulphuric acid plant

* Nickel (Ni) Smelting operations, thermal power
plants, battery industry Recent Research in Science and
Technology 2013, 5(5): 98-99 99

* Cadmium (Cd) Zinc smelting, waste batteries, e-
waste, paint sludge, incinerations & fuel combustion

» Molybdenum (Mo) Spent catalyst

* Zinc (Zn) Smelting, electroplating

Table 1.1 The standard metal concentration in drinking water and the health effects
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SN Metal Effects Drinking water standards
1 Lead e Toxic to humans, aquatic fauna and | e maximum concentration: 0.1 mg L™
livestock High doses cause metabolic | e By European Community: 0.5 mg L
poison !
e Tiredness, irritability = anemia  and | ¢ Regulation of water quality (India)
behavioral changes of children 0.1mgL™
e Hypertension and brain damage
e  Phytotoxic
2 Nickel * High conc. can cause DNA damage | ¢ By the Environmental Protection
Eczema of hands High phytotoxicity Agency
Damaging fauna L™ e maximum concentration: 0.1 mg L™
e Regulation of water quality (India) 0.1 mg By European Community: 0.1 mg
L-l
3 Chromium | e  Necrosis nephritis and death in man (10 mg | ¢ By the Environmental Protection
kg' of body weight as hexavalent Agency
chromium) Irritation of gastrointestinal | ¢  maximum concentration:
mucosa (hexavalent and trivalent) total 0.1
mg L™*
* By European Community: 0.5 mg L
1
e Regulation of water quality (I15ndia)
0.1mgL™?
4 Copper e Causes damage in a variety of aquatic | ¢ By the Environmental Protection
fauna Phytotoxic Agency maximum concentration:
e Mucosal irritation and corrosion Central 1.0mg L™
nervous system e By European Community: 3mg L™
o irritation followed by depression e Regulation of water quality (India)
0.01mg L™
5 Zinc e Phytotoxic Anemia * By European Community: 5 mg L™
e Lack of muscular coordination Abdominal | *  Regulation of water quality (India)
pain etc. 0.1mgL™?
° By the Environmental Protection
Agency maximum concentration: 5
mg L*
6 Cadmium | e Cause serious damage to kidneys and | e By the Environmental Protection
bones in humans Bronchitis, Agency maximum concentration:
e Emphysema, 0.005mg L™*
e Anemia Acute effects in children e By European Community: 0.2 mg L
1
e Regulation of water quality (India)
0.001mg L™
7 Mercury e Poisonous e By the Environmental Protection
e  Causes mutagenic effects Agency maximum concentration:
e Disturbs the cholesterol 0.002mg L™
e By European Community: 0.001 mg
L»l
e Regulation of water quality (India)
0.004mg L™
8 Arsenic e  Causes toxicological and carcinogenic e World Health Organization
guideline of 10 mg L™
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e  Effects Causes melanosis,

e  Peroxidation

expression

e Keratosis and hyperpigmentation in Lt
humans Genotoxicity through generation of | ¢  Regulation of water quality (India):
reactive oxygen species and lipid

e Immunotoxic Modulation of co-receptor

e By European Community: 0.01 mg

0.05mg L™

EXPERIMENT
Water samples were collected from different sample
sources of the different region of the Bhimgadh Dam,
Seoni city in the period of Octo-2018 to Dec.-2018. The
water samples volume 500 ml in polythene bottles
which acidify with nitric acid to bring down the pH up
2.0. The samples for heavy metals analysis were
collected separately and acidify immediately. Metals
like Pb, Ni, Hg, As, Cd, Cr, Cu, Fe, Mn and Zn were
analyzed by different analytical estimation method and
after analyzed by Perkin Calmer Flame AAS (Model
2380) using standard methods. All water samples were
analyzed in Jan-2019.
REMEDIATION TECHNOLOGIES
Bioaccumulation of heavy metals in food chains and
their toxicity to biological systems due to increased
concentration over time have led to tremendous
pressure for their separation and purification. Heavy
metals can enter into water bodies through agricultural
runoff, industrial effluents, household uses and from
commercial applications. We can remove heavy metals
from drinking water very easily with reliable
technology. Several technologies available in the
market remove a huge range of metals commonly found
in drinking water and wastewater effluents. There are
various remediation technologies that have been used
for the removal of heavy metals from water/wastewater.
These remediation technologies are summarized as:

v’ Precipitation and coagulation
lon exchange
Membrane filtration
Bioremediation
Heterogeneous photocatalysts

v' Adsorption
Membrane Filtration
Membranes are complex structures that contain
active elements on the nanometer scale. Modern
day reverse osmosis membranes are typically
homogeneous polymer thin films supported by a
porous support structure.
Phytoremediation

ANRNENEN
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Bioremediation is the technological process
whereby biological systems, plants and animals,
including microorganisms, are harnessed to effect
the cleanup of pollutants from environmental
matrices. During the past few years, microbe-
assisted bioremediations have been widely applied
for the treatment of wastewater contaminated with
heavy metals and metalloids. Here we will address
the global problem of heavy metal pollution
originating from increased industrialization and
urbanization and its amelioration by using plants
from  various  environmental conditions.
Conventional technologies are not cost effective
and may produce adverse impacts on aquatic
ecosystems. Microbe-assisted bioremediation and
phytoremediation of heavy metals are cost-
effective technologies and metal ion accumulating
plants have been successfully used for the
treatment of wastewater.

Heterogeneous Catalysts and Catalysis

In 1972 Fujishima and Honda discovered the
photocatalytic splitting of water on titanium
dioxide (TiO2) electrodes. Their discovery
provided the foundation stone for photocatalysis.
Since this remarkable discovery much research has
been carried out on the efficiency of TiO2 as a
photocatalyst. During the past few years, the
applications of TiO2 for environmental cleanups
have been performed by several laboratories for
the treatment of industrial effluents.
Photocatalysts

Reduction of Cr(VI) wusing semiconductor
heterogeneous photocatalysts has been carried out
as an economical and simple method of
wastewater treatment. Surface-catalyzed Cr(VI)
reduction is a very slow reaction and has been
described as a feasible process in the presence of
oxide surfaces Furthermore, organic donors have a
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chelation capacity for the TiO2 surface, which
accelerates the reduction of Cr(VI).
Electrocoagulation

Electrocoagulation consists of electrodes that act
as the anode and cathode, where oxidation and
reduction takes place. Many physicochemical
processes such as oxidation, reduction, coagulation
and adsorption govern the electrocoagulation.
Similarly to other treatment techniques, the
electrocoagulation of heavy metals offers a cost-
effective and easy-handling technique on an
industrial scale.

Clays/Layered Double Hydroxides (LDHs)
Clays have been widely used for the removal of
heavy metals from aqueous solutions due to their
outstanding properties. Heavy metals can be
removed by ion exchange or a complexation
reaction at the surface of clays. During the past
few years, surface modifications of natural clays
with reagents containing metal binding groups
have been explored. Several modification
techniques such as intercalation of organic
molecules into the interlayer space and grafting of
organic moieties have been applied. Organic-
modified clays based on montmorillonite were
prepared by embedding ammonium organic
derivatives with different chelating functionalities
for heavy metal removal. Montmorillonite
intercalated with polyhydroxyl Fe(lll) complexes
was used for the sorption of Cd(ll).

Biomass and Biosorption of Metal lons

In this section we will discuss ‘‘Biomass based
biosorbents and biosorption of heavy metals’’.
Biosorption has been defined as the ‘‘property of
certain bio-molecules to sequester metal ions or
other molecules from aqueous solutions’”. Tt
differs from bioaccumulation, where active
metabolic transport takes place, as biosorption
involves a passive process in which interaction
between sorbent and sorbate occurs. Biosorption
of heavy metals has become a popular and active
field of research in environmental science.
Magnetic Nanoparticles as Nanosorbents
Magnetic nanomaterials are one of the recently
highlighted branches of materials science and
technology that have been utilized in the removal
of pollutants from aqueous solutions. Owing to
16|Page

their magnetic properties, high chemical stability,
low toxicity, ease of synthesis and excellent
recycling capability, magnetic nanoparticles have
been studied to remove toxic metal ions from
water.

Removal of Iron and Manganese from Water
The presence of iron and manganese gives an
astringent and metallic taste to drinking water,
which causes problems in cooking and in the
production of beverages. A simple method of iron
and manganese removal consists of oxidation and
ion-exchange resins. The oxidation of iron is
dependent on the solution’s pH, and organic matter
and carbonate concentration. Oxidation of iron and
manganese can be achieved by introducing an
oxidizing agent and it may be done through the
application of methods that include Contamination
of Heavy Metals in Aquatic Media. Activated
carbons have also been applied for the removal of
iron and manganese from aqueous solutions.
Klueh and Robinson investigated the sequestration
of iron by polyphosphate addition while providing
the necessary disinfection through chlorine
addition. They observed that the presence of
calcium in the groundwater inhibited the removal
of iron. The addition of polyphosphate to the
groundwater first and the simultaneous addition of
polyphosphate and chlorine were both fairly
successful at removing the iron.

lon Exchange

lon-exchange resins provide many advantages and
are one of the most widely techniques used for
treatment of wastewater effluents. Lee and Nicol
have used the Diphonix resin to remove ferric iron
from a cobalt sulfate solution with various pH
ranges. A lower pH and higher dose of resin gives
a higher removal of iron from solution. Elution of
iron was observed with an increase of Ti(lll) in the
sulfuric acid eluent. These workers found that the
iron elution enhancement with Ti(lll) was due to
the combined effects of a reduction of Fe(lll) and
competitive adsorption of Ti(lll) and Ti(IV) ions.
Lasanta et al. studied the equilibrium diagrams for
ionic exchange, which occurs between Fe in
different solutions by a chelating ion exchange
resin. A mathematical model was used to predict
the equilibrium, which gave a good fit for the
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experimental data in various solutions. It had been
observed that solvent type influences the
adsorption capacity. Khalil et al. studied the
removal of ferric ions by using crosslinked
chitosan resins immobilized with
diethylenetriamine and tetraethylenepentamine. It
had been found that the tetraethylenepentamine
containing chitosan resin showed a higher uptake
capacity towards Fe(lll) compared with
diethylenetriamine containing chitosan resin.
Kinetic data showed that the adsorption process
followed the pseudo-second order Kinetics.
Thermodynamic studies indicated that the
adsorption  process was  exothermic  and
spontaneous in nature.

Activated Carbons

Omri and Benzina achieved the removal of Mn(ll)
ions from aqueous solutions by adsorption on
activated carbons derived from Ziziphus
spinachristi seeds. The effects of process
parameters such as solution pH, initial metal ion
concentration and temperature on the adsorption
performance of activated carbons for Mn(Il) ions
removal were tested to optimize the system.
Maximum adsorption was obtained at pH.
Freundlich isotherms followed the adsorption
system and the higher adsorption capacity for a
Langmuir isotherm. Adsorption of iron and

RESULT AND DISCUSSION

manganese ions from aqueous solution by low-cost
adsorbents of palm fruit bunch and maize cobs was
carried out. Adsorption of iron ions on palm fruit
bunch and was in the range of 80-57%, for initial
concentrations ranging between 1 and 10 ppm.
Recently, Mengistie et al. performed the
adsorption of Mn(1l) by using activated carbons of
Militia ferruginea leaves from aqueous solutions in
the batch mode. Adsorption equilibrium was
achieved within 2 h. It had been found that pH 4
was appropriate for Mn(Il) removal and 95.8%
metal ions were removed. The adsorption
isotherms were best fitted to a Freundlich model,
which showed multilayer adsorption at the surface
of the activated carbons. The adsorption kinetics
were best fitted to a first-order kinetic model.
Thermodynamic analysis showed that the
adsorption process was endothermic and
spontaneous in nature. Emmanuel and Rao studied
the adsorption of Mn(Il) by activated carbons of
Pithacelobium dulce from aqueous solutions and
found a good sorption capacity for metal ions. The
sorption equilibrium was achieved within 50 min.
The equilibrium isotherm was best fitted to a
Langmuir isotherm model, which indicates the
adsorption of Mn(ll) onto activated carbons was as
a monolayer.

Analytical results of heavy metal in various sample of different water sample of Bhimgadh Dam at Seoni City.

SN | HEAVY METAL STANDARD VALUE | OBSERVED VALUES (mg/L)
(mg/L)
According (WHO)

1 Pb (Lead) 0.05 mg/l 0.001 mg/I

2 Ni (Nickel) 0.02 mg/l 0 mg/l

3 Hg (Mercury) 0.001 mg/I 0 mgl/l

4 As (Arsenik) 0.05 mg/I 0.001 mg/l

5 Cd (Cadmium) 0.005 mg/I 0.003 mg/I

6 Cr (Chromium) 0.1 mg/l 0.04 mg/I

7 Cu (Copper) 1 mg/l 0.08 to 0.13 mg/I.

8 Fe (Iron) 0.1 mg/l 0.1 mg/L

9 Mn (Mangnige) 0.5 mg/l 0.01 to 0.03 mg/I

10 | Zn (Zink) 5.0 mg/l 2.0 mg/l

CONCLUSION challenge to environmental engineers with respect

The presence of heavy metals and their toxicity to
the water and to human beings is posing a serious

17 |Page

to the treatment of wastewater effluents prior to
discharge into the nearby water bodies. Several
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removal techniques have been developed and
applied for the treatment of water to remove the
toxic metal ions. Technologies such as microbe-
assisted  phytoremediation, ion  exchange,
membrane filtration, photocatalytic oxidation and
reduction and adsorption have their own
advantages and disadvantages over metal ion
sequestrations from environmental matrices.
During recent years the developments in
adsorption of heavy metals from aqueous solutions
have gained tremendous popularity among the
scientific community as methods to treat industrial
wastewater. Several adsorbents such as clays,
LDHs, zeolites, carbon nanotubes and their
composites, activated carbons, biomass derived
biosorbents, inorganic nanomaterials, inorganic
organic hybrid nanocomposites and magnetic
nanomaterials have been synthesized and
investigated for their ability to sequester metal
ions from water. Functionalized magnetic
nanoparticles are very promising for applications
in catalysis, biolabelling and bioseparation. In
liquid-phase extraction of heavy metals and dyes
in particular, such small and magnetically
separable particles may be useful as they combine
the advantages of high dispersion, high reactivity,
high stability under acidic conditions and easy
separation. In this chapter we focused mainly on
recent developments in the synthesis of active
adsorbents and nanoparticles.
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HUMAN ACTIVITIES CAUSING NATURAL DISASTERS
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ABSTRACT

"A natural disaster is an act of nature of such magnitude as to create a catastrophic situation in which the day-to-day
patterns of life are suddenly disrupted and people are plunged into helplessness and suffering, and, as a result, need food,
clothing, shelter, medical and nursing care and other necessities of life, and protection against unfavourable
environmental factors and conditions." Guide to sanitation in natural disasters WHO (1971). Every year natural
disasters kill around 90 000 people and affect close to 160 million people worldwide. Natural disasters include
earthquakes, tsunamis, volcanic eruptions, landslides, hurricanes, floods, wildfires, heat waves and droughts. They have
an immediate impact on human lives and often result in the destruction of the physical, biological and social environment
of the affected people, thereby having a longer-term impact on their health, well-being and survival.

KEY WORD:- Natural Disaster , volcanic eruptions, hurricanes

INTRODUCTION
A natural disaster is a major bad

event caused by the natural processes of the Earth.
Examples include floods, hurricanes, tornadoes, volcanic
eruptions, earthquakes, tsunamis and other geologic processes.
A natural disaster causes loss of life or property damage, and
leaves some economic damage after wards. Natural
disasters are out of human control but the consequences
of natural disasters overlap with the consequences of
war or combat. In both contexts, there is human
suffering caused by damage to life, personal property,
and infrastructure. Families are displaced and victims
lose shelter. This is complicated further by immense
shortages of food and drinking water. Several medical
and psychological problems among the victims are
major offshoots of natural disasters. When disasters
occur due to natural forces they are called natural
disasters, over which man has hardly any control. Some
common natural disasters are earthquakes, landslides
floods, droughts, cyclones, etc. Tsunamis, volcanic
eruptions and wildfires are also included under natural
disasters. These disasters cause enormous loss to life
and property.

Human activities can have an impact on natural

disasters

We used to blame climate change as a reason for all the

natural disasters. However, it seems that humanity

conceives disasters as a new DIY project.

So what human activities can have an impact on natural

disasters?

1. There were cases when irresponsible mining led
to the permanent landscape modifications. In
November 1980 the whole lake vanished because
of the drilling of the salt mine beneath the lake.
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More than that, mining increases the occurrence of

tremors.

2. Building dams can cause earthquakes because of
the huge water mass that applies pressure on the
surface beneath.

3. Fracking for oil and natural gas. Wastewater
used in the process affects the seismic activity as it
cracks rocks and lubricates faults.

Which of the following human activities can increase

the risks of flooding?

When do the rivers start to flood? Usually, it
happens when the water starts to overflow the banks of
the river and spreads out onto the surroundings. There
may be several reasons for it:

A long period of rain

Snowmelt

Heavy rainfall

Very wet soils
e Invincible obstacles

All these are the natural factors that increase the

possibility of the flood. But how can human increase

the possibility of a flood? Here is a list of activities that
are responsible for it:

o  Deforestation
Urban development
Natural wetland destruction
Agricultural activities
Hydroelectric power
How can human interference cause a flood?

Deforestation is rightfully considered to be one
of the most destructive activities. People destroy
vegetation that protects the topsoil and absorbs excess
rainwater with its roots. As a result, high water freely
spreads in the region leaving less time for rescue
activities.


https://simple.wikipedia.org/wiki/Disaster
https://simple.wikipedia.org/wiki/Disaster
https://simple.wikipedia.org/wiki/Disaster
https://simple.wikipedia.org/wiki/Natural_hazard
https://simple.wikipedia.org/wiki/Flood
https://simple.wikipedia.org/wiki/Hurricane
https://simple.wikipedia.org/wiki/Tornado
https://simple.wikipedia.org/wiki/Volcanic_eruption
https://simple.wikipedia.org/wiki/Volcanic_eruption
https://simple.wikipedia.org/wiki/Volcanic_eruption
https://simple.wikipedia.org/wiki/Earthquake
https://simple.wikipedia.org/wiki/Tsunami
https://www.sciencedirect.com/topics/social-sciences/natural-disasters
https://www.sciencedirect.com/topics/social-sciences/natural-disasters
https://www.sciencedirect.com/topics/social-sciences/natural-disasters
https://www.sciencedirect.com/topics/social-sciences/natural-disasters
https://www.sciencedirect.com/topics/medicine-and-dentistry/drinking-water
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Agriculture, similar to deforestation, destroys the
topsoil so it has to possibility to absorb rainwater.
Consequently, more water will wash into the riverbed
and the water system becomes overloaded. The water
level rises and that inevitably leads to floods.

Urban development is another aspect that
increases the possibility of flooding. First and foremost,
all the surfaces in the town or city are covered with
cement or asphalt. Naturally, these materials do not
absorb rainwater so it has to search for the remaining
water channels. Any blunder in the venting system may
lead to the water spill over. In addition, levees are often
used as a way to gain more land for a settlement. One of
the downsides of levees is the water level rising in the
rivers near the cities. Potentially, the levees issues may
cause a huge flood when all the excess water that was
restrained by the levees starts to spread in the
surroundings.

Same is with the destruction of the natural
wetlands. People ditch swamps, destroy natural
obstacles for watercourses and water collection areas.
As a result, excess water finds new ways and they all
trend near or through human settlements.

Hydroelectric power is impossible without dam
constructions. Apart from the dangers of earthquakes,
dams can cause floods. The whole process of obtaining
electric power through the water power plant requires a
huge reservoir of water which flow is thoroughly
regulated. Any miscalculation may lead to the
catastrophe.

A. Natural disasters caused by humans

Earthquakes: One of the recent examples is the
earthquake in China in 2008. Newly created Zipingpu
Reservoir contained 320 million tons of water that and
all that weight pushed on the crust fracture.

Flooding: in 2005 Hurricane Katrina struck New
Orleans and the 50 failures of levees have led to huge
flooding that covered 80% of New Orleans. It took
more than 1,800 lives and damaged more than 100,000
houses and buildings.

Dams: Bangiao Dam in China collapsed in 1975
claimed more than 171,000 deaths.

Avalanches: In 2006 the Philippines have witnessed
one of the most disastrous avalanches in history. A
rockslide leveled a mountain village Giunsaugon to the
ground killing thousands of people. The reason for it
was uncontrolled deforestation and mining around the
village.

Landslides: On 20" December 2015 a landslide in
Shenzhen killed 70 people and destroyed 14 factory
buildings. The reason for it was an artificially made
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dump of the excavated soil with a height over 100
meters that was brought down by the heavy rain.
B. How can human activities affect the frequency
and impact of natural disasters?
All the examples depicted above show that the reason
was human activity, be it faulty levees system or
incogitant deforestation. Saved vegetation, well-
thought-out draining systems in the settlements, correct
placement of dams or scrupulous regulation of mining
and fracking could save thousands of lives.
All in all, the increasing number of disasters that are
caused or worsened by humans is a warning sign.
Rising awareness and engagement of the governmental
agencies is the only way to improve the situation and
flesh out a more responsible way of the interaction with
nature. Otherwise, the situation will worsen every day
causing more and more deaths of the civilian
population.

C. Conclusions

D. Natural disasters are not uncommon events, though

they are very much unpredictable. Droughts,

earthquakes, extreme temperatures, floods, cyclones,
volcanic eruptions, wildfires and landslides are natural
phenomena that occur from time to time. For example,
the A.D.R.C. (AD.R.C., 2009 Asian Disaster

Reduction Center (A.D.R.C.). (2009). Natural

disaster data book 2009. Tokyo: Asian Disaster

Reduction Center. [Google Scholar]) reported that 399

natural disasters occurred worldwide in 2009, killing

almost 16,000 people and affecting over 220 million
people. The estimated amount of economic damage
came close to US$50 billion. By geographical region,

Asia is the highest in all four accounts: 35.8 percent of

the occurrence of disasters; 52.1 percent of the total

number of people killed; 78.3 percent of the total
number of people affected; and 44.9 percent of the
amount of economic damage.
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