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1aCTO- ",:'ﬂfwmdﬂmﬂmmwm
m&mﬁmufhmﬁmhlbmlbjrmﬂfﬂw.” etation. Ma Ot
pollution is Destruction of biodiversity, wmmmmumww
unbridied proliferation of phytoplankton in lakes It also contaminate the food chain, lack of
potable water, water bom diseases, mfant mortality. Environmental remediation deals with the
removal of pollution or contaminants from environmental media such as soil, groundwater,

sediment, or surface water Remedial action is generally subject to an array of regulatory
requirements, and may also be based on assessments of human health and nculnﬁaﬂ risks where
no legislative standards exist. or where standards are advisory. There are mainly two types of
environmental remediation They are Bioremediation and Phytoremedianon Water pollution can
be monitored and by measuring the biological oxygen demand. Bioremediation has been used to
remove agncultural chemicals that leach from soil into groundwater and the subsurface Toxic
metals ‘and oxides, such as selenium and arsenic compounds, can also be removed by
bioremediation. Bioremedution 15 a process used to treat contaminated media, including water,
soil and subsurface material, by altering environmental conditions to stimulate growth of
microorgamsms and degrade the target pollutants. Cases where bioremediation is commonly

seen 15 01l spills, soils that contaminated with acidic mimng dramage, underground pipe leaks,




i“MWMmmmwﬁmeﬂfmﬂm
and algal, and caused degradation of the water quality, Phytoremediation: is proposed as a cost-
M*MWMWIJMM=M {akes advantage of the ability of
plants to concentrate elements and compounds from the environment and to detoxify various
compounds. The concentrating effect results from the ability of certain plants called hyper

accumulators o bioaccumulate chemicals. The remediation effect is quite different. Toxic heavy
metals cannot be 4 degraded, but organic pollutants can be and are generally the major targets for

phytoremediation Several field trials confirmed the feasibility of using plants for environmental
cleanup




5- l-ﬁ m vascular mn I‘h m mm M
mmﬂmmhﬂuﬂhmm contaminal
ﬂhmmmmmmm 1999). Ilhﬁhﬂmmpﬂdﬁt_
mmwmwﬁnywmwmmmmﬂ. Il
hyper accumulator plants, such as Tipha coernlescens could be transferred to high biomass
M-mmnﬁnlmnmm{ﬂmﬂ;mm}wmﬂmﬂm]mmyﬂ
al. 1995) The sslechon of phvtoremediating species is possibly the single most important factor
effectmg the extend of metal removal Ecosysiem pollution must be also considered when
sclecting remediatmg plants The advantages of phytoremediation are the cost of the
phoviaremedhation s Jower than that of traditional processes, the possibility of the recovery and
re-use of valuable metals (by comparies specialhizing n “phyto mmng™}, it preserves the top soil,
masntmmmng the fertility of the soil, Increase soil health, yield, and plant phytochemicals the use
of plants also reduces erosion and 6 metal leaching in the soil It employs the potentials of plant

roots 1o shearb putrients from wastewater. Plant species selected for phytoremediation have the

shiliry 1o accumulate specific or wide range of pollutanis. Phytoremediation i a horemediation

nrocess that uses various types of plants o remove, transfer, stabilize, andior destroy .
commarmmants n the sol and groundwater. Tn this process, the plant releases natural substances
through ifs roots, supplving nutrients (o microorganisms i the soil. In this process, the plant
releases nanural substances through its roots, supplying nutrients to microorgamisms i the sodl
Phytoremediation technology includes; (n) Phytostabilization, where contammants are retamed m
the soil. (b) Phytodegradation. where organic contaminants are converted to bess harmful
substances (¢) Phytovolatilization, contamnants are converted inside plants 1o a gaseous state
und released wio the mtmosphere by evaporation, (d) Phytoextraction; plants are used to
sccumulate contaminants m (e above ground, harvestable biomass. Phytoremediation s a plant-
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1 rarin _FH plant was done in domes mx waste water qu
‘_E" and after treatment by analyzing physical wm In ore

mprovement m quahity of wastewater different physical chemical parameters was an 'Z' ‘
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e s s i s b (196) e
waste water treatment by artificial wetlands quantitatively assess the role of each of

plant types, Scirpus vaiidus (bulrush), Phragniites communis (common reed) nﬁ?}p&w '
(catinil), in the removal of nitrogen BOD and TSS from primary municipal waste waters. Results

demonstrated that higher plants play a significant role in sccondary and advanced waste water
treatment by wetland svstem, Tripathi er al | (1991) reported the pollutant removal efficiency of
certam macrophytes and algae, such as Hichormio  crassipes, Microcvshis @eruginesd,
Scenedesmus fatcatus, Chiorella vulgarts and Chlamydomonas mirabilis has been tested in
laboratory conditions 1o evaluate their potential role i wastewater treatment, Sewage of
Varanasi citv, mived with effluent from small scale mdustries was used for the test. An
investiganon was done in three stages, followed by an algal culture and then finally a Water
hyacinth culture: This three stage aquaculture showed very high reduction of BOD, suspended
solute. and total alkalinity. acidity, COB, hardness and coliform bactenia. An imcreased 1n the
concentration of dissolved oxygen was also observed. Stephen ef al., (1996) conducted a study
on the phytoremediation efficiency of three species of Brasvica (B napus, B rapa; B juncea)
and they reported that the plants showed sufficient tolerance and metal accumulation to be used
to phytoremediation site contaminated with heavy metals Zn and Cu. The Brossica napus wWere
more effective in removing Zn from the nutrient solution than Cu. Brix (1997) reported that
aquatic plants usually growmg in wetlands are called as macrophytes. These can be aquatic
vascular plants, aquatic mosses and larger algac Macrophytes helps in stabilizing surfaces of
beds, provide filtration facilities, surface area for microbial growth and nitrification. Macrophyte
the rhizosphere by leakage from roots increases aerobic

mediated transfer of oxygen (o
nitrification, Macrophytes pmwd_c habitat for 10 wildlife and

degradation of organic matter and
making wastewater reatment aesthetically pleasing.
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done. The parameters taken for assessment were pH, Electrical conductivity, mw
solids, COD, alkalmity and acrdity Water must be tested with different physic
r_mmnfmhmnrm&mmnnﬁhntmﬂ
pomg 1 wse that water and what extend we need its quality and purity (Patil PN ef ol 2012).
Some physical test should be performed for testing of its physwcal appearance such as
temperature, cobor, odour, pH, TDS etc. while chemical tests should be performed for its COD,
allcalinity, acadity ete The results of the analysis of wastewater samples are expressed in ferms of
phyvocal and chemical unite of measurement The concentration of physical and chemical
pollstants m domestic waste waler is quite varable and particular dependent upon local !
comhvons. Samples were collected and analyzed for physico-chermcal parameters by adopting
the standard methods foe examinabion for water and waste water (APHA 1985).

18




hmqm mﬂﬂh m&mm«m e and
Md‘mmmmﬁﬂmwuﬁh wlorem ;
mﬂhmhﬁmwwﬂmﬁwm Mur-
emergent Aquatic mactophytes represent diverse groups with an immense potential for removal
of vanety of contammants mcluding heavy metals, inorganic or organic pollutants, radicactive
wastes and explosive. Raju ef o, (2010) reported Phytoremediation of domestic waste water by
usng aquatic 12 angrosperm, Lemna minor 1o remove organic and inorganic pollution load of
domeste waste water. The domestic wastewater quality analysis was done before and afler
cultare. The mcreases in biomass of Lemna minor and the physicochemical analysis have proved
that Lemea mmor 1 2 sutable aquate plant for phytoremediation of domestic wastewater which
wmproved the quahty of wastewater by nbsorbing organic and inorganic pollutants Role of
wetland plants in reducing contaminates loads in water and sediments includes metals, volatile
orgamc compounds. pesticides. Physico- chemical properties of wetlands provide many
anmbuics, the expensive rhizosphere of wetland herbaceous shrub and trec species provide an
enniched culture zone for microbes involved in degradation (Williams 20 10} A study of Physico-
chemacal parameters of Tamadalage water tank in Kolhapur district, Maharashtra was done by
Manjare o al, (2010) monthly changes in physical and chemical parameters such as water

Temperature, Transparency, Turbidity, Total Dissolved Solids, pH, Dissolved Oxygen, Free
Carbon Dioxide And Total Hardness, Chlorides, Alkalinity, Phosphates and nitrates were
analyses for a period of one year. All parameters were within permission limits The results
indicates the tank 15 non-polluted can be used for domestication and imgation. Elemi ¢t al
(2011) reported that halophytes plants wolerate other siresses includimg heavy metals. [t has
shown that salt tolerant plants may also be able o accumulate metals Some halophytes use
excretion processes in order lo remove the excess of salt ions from their sensitive tissue also

14




were then htnutﬂi and used ﬁww W sy [Hflmtd b;,-“u"crhm'nﬂa et
mainly of use of wetlands and theit functioning constructed Emg cap -m.ﬁendﬂd solids and
al, (1999) reported designed 10 remave more o TN A .

i e Stottmeister 2003) explamed the
bacteriological pollutions from through flawing wﬂlﬂ“‘“ e (lhg ::m zone which
mwhﬁﬂismgfhnlhphﬂinmnmﬁﬂﬂmﬂmﬁmi' porganisTs 11 (8° €

% of nutrients and direct

ants from wastewater. u i
rucial role in the activity of

(Brassica juncea) has been

come in play when they remove contamin
degradation of pollutants with the help of oxygen plays 2 €

microorganisms. Jag-Min et al.. (2004) reported Indian mustard .
effective in accumulating high tissue concentrations of Jcad when oW in contaminated soil

with addition of chelating agent, such as EDTA. Addition of electric field around plant is an
approach to increasing the uptake of lead. The effect of a range of paramelcr such as operating
current with different coneentration, application time of EDTA and electnic potential, and daily
clectric potential were studied. Zaimoglu (2006) reported that constructed
different sources of wastewalers, being an alternative
erational and financial restrictions,

application time of
wetland 1s & popular treatment method for

to conventional wistewater treatment methods that have op
especially for decentralized wasiewater systems. A pilot scale, continuous flow. subsurface flow

wetland was constructed at Cukurova University, Turkey. Pandey ef al, (2007) conducted 2
study on phytoremediation of heavy metals like C4CI2 and PHCI2 using the plant € ‘atharanthis
cosens Tt was concluded that the toxic effects of cadmium and lead with respect to Catharanthis
rorceae was maximum during germmation and plant become mare resistant to these heavy meals

a5 il attmns maturity, This plant seems 10 be cadmium accumulator and lead avorder. Rolhe ef

12 _
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o ﬂmww municipal wastewater gy
' WMW of materials taken. EIPHTIMMHIMM
Conpare h'pl-l-lﬂ“" mmmwm Vertiver Grass, Hydrilla and vy,
Mhﬂwm taken for study. Based on the studics by ""“'““b:" al.., 2015) oy
il vercillato ft was. shown that (i plat <87 e ssaatn sl

)\ and ration of adversely affected environments,
tock tll "“ﬂmm‘ﬁmmﬁnm polluted water . Irshad et af . (2015) investigated he
removal potential of heavy metals by native species, Cannabis sativa L, Chenopodium album |,
DPhaeura stramonium L., Sonchuy asper L., Amearathus wridus L., Oenothera rosea (L Her),
Namthim scramonmum L, Polvgonum macalosa L., Nasturtium officinale L. and (Conzya
Camadensis 1. growing a municipal wasic waler site 1 Pakistan. Majority of species
sccamilsted more heavy metals in roots than shoot. Higher accumulation of heavy metals i
these plant specics signifies the application of these species for 16 phytostabilization and
phvioextaction of heavy metals from polluted sites Ranjitha e al, (2016) reported that
hydrophvies are used as an mdicator for the removal of heavy metal from indusinal effluents.
The concentration of chromium, lead, and cadmwim before and after treatment were analyses
usmng stomic shsorphon spectrophotometer (AAS) The result revealed that Salvenra molesia can
grow healthy with the accumulation of these metals, Kouame et al. (2016) studied the
Fiyioremediation potential of water hyvacinth and water lettuce on reduction of wastewater
tonieity was done, Toxicity test were performed in an aguarium with a population of
Sarotherodon melanotheron contaminated by different concentration of wastewater before and

after phytoremediation with Kichhornia crassipes and Pistia stratiotes, After phytoremedation,
resulf showed that Fichhornia Cras ey

it is been sugpested as 3 cheap

can maintain the fish life beyond 24 hours of exposure
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hmmmarwm spocies mainly local and m.,
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problems ete. Inchusion of ormamental plants having pollution MWW :
plan will serve the dual purpose of cities green and pollution free. Studies on potential use of f-|
water hyacinth, Piata and Asolke by Deshmukh ef af, (2013) find ont municipal waste waler
treatment of sewage punficanon were tested on laboratory seale. It was found that water
hyacinth was significantly more effective than Azolls and Pistia in municipal waste water
reatment The ase of such free foating macrophvtes for treatment of uthan sewage is viable
opton. Prasannakuman o o/ (2014} expluned metal sceunmilation efficiency of sclected macro
flora assocwted with Poovar estiary. Cyperus tenuispic, Bacopa monnieri (L,) Pennell, Mariscus 3
sevamicny (Hown ) Merr & Mete and Acamshns ificifolies | were collected from Poovar estuary
and subsecied w0 vanous clemental analyses such as Copper, Zinc, Cadmium, Chromium and
Lead. All the macrophyies were efficient accumulators of all these metnls and could be used as
aoindhcmors for metal pollution. The report of Nurkhasanah er ol (2014) reported that water
quality affects the body conditions of aquatic organisms. The study was to find oul the best
squaste plamts 10 reducmg metabolism residues from aquatic organisms 5 aquariums containing
4 different plants v cach such as water Hyacinth, Salvinia Cabemba, and Hhwidrilia, Tast one with

- - - . -

- e .y e

13 goidfich was mamtaned. The result of survival rate of goldfish for all treatment 15 100%.
Hased oo thes study best aquatic plants top reduce metabolism was Hydrille. Sharma ef of

(2014) explaned the concepts of using plants to clean up contaminated environment was not
Dew, about 300 vears ago. plants were used in meatment of wastewater and land pollution by
beavy metale In developing countrics ke India, China, Pakistan, Bangladesh soil and water
pallution s sevore where small mdustrial sub units are pouring their untreated effluents. the use
of plant species for cleaming polluted soil and water named as phytoremediation has gmned
mCTeRsing amention as an emerging cheaper technology Traditional methods of remediation
have many real 15 nsks, both 10 human and environmental health that must also’ considered
Mandal er al ., (2014) reported that heavy metal contamination s o be concern due 1o
widespread reports emanating from India and all over the world and about vanious diseases and

15
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la wﬂﬁhﬁﬂ " pmpertr uiu:urdnnatﬁ‘huﬂmymm phnt‘lshishﬁ' medicinal
-ﬂ;w ngredient of many ayurvedic preparations’. Saravanakumar ef al., (2011) studied
the groundwater quality of Ambattur industrial area in Chenni city, The parameters suchas pH,
total alkanity, total hardness, turbidity, chloride, sulphate, fluoride, 13 total dissolved solids and
conductivity were studied. It was observed that there is slight fluctuation in the physico-chemical
paramelers among water sample studied. 1t was observed that there is slight fluctuation in the
physico- chemical parameters of water sample with who and icmr limits showed that the ground
water is highly contaminated and account for health hazards for human use. Patil er at., (2012)
studied the physical chemical parameters of water samples. Physical chemical parameters such
‘as color, temperature, acidity, alkalinity, hardness, pH, sulfate, chlonde, DO, BOD, and COD
used for testing water quality. Water analysis reports with parameters have explornng parameters
have been given for exploring parameter study. Guidelines for different physical chemical
parameters also have been comparing the value of water sample Gupta et al, (2012) reported that
phyioremediation 15 a cost effective technique compared to other methods. Various contaminants
and physical parameters have been observed with water hyacinth, water letiuce. and Vetiver
grass. The role of these plant species, origin and their occurrence, discussed and it has been
obhserved that phytoremediation of wastewater using the floating plant mereases biodiversity. The
removal efficiency of contaminants like TSS, TDS, BOD, COD, EC, hardness, heavy metals etc
varies from plant to plant. Melinda et al, (2013) studied Green fechnology that involved tolerant
plant has been utilized 1o clean up soil and ground water from heavy metals and other organic
toxic compounds. Coasts of using plants along with other concern like climatic restrictions can
limit growth of plants. Benefits of using phytoremediation to restore balanced to stress
environment, the largest barmier to advancement of phytoremediation are public opposition, The
long term implication of green technology 15 FeEmOoving or sequestering environmental conditions
must be addressed thoroughly. 1t is important to proceed with care with all new technologies
Role of algae m phytoremediation for absorption of heavy metals explained by Chekroun et al
(2013), There are different techmques used in bioremediation and abihity of some micro and

L == 14




& PHYSICO-CHEMICAL ANALYSIS OF DOMESTIC WASTE WATER
TREATED WITH (Canna in_dim {8
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ALKALINITY cop

pH ™S | CONDUCTIVITY [ ACIDITY
DAY 1 62 19 70 =% 2. I =
DAY 2 S8 | 334 1 213 =g W
DAY 3 51 20,79 37 8 8 L
DAY 4 5.1 206 26.5 15.6 18 !
DAY § 5 2051 26| 13.5 1 I
DAY 6 19 03 | 25.4 12.6 64 g
DAY 7 19 1925 25 10 6 % |

TABLE 1: Chemical analysis of water sample after treated with plant Canna indica L.

Fig. 1: Experimental set-up for phytoremediation with Canna indica L. plant
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| 1o decomposition of organic matter or from mmmw
:.-wm in odour of waste water after the treatment with the plant, Colour
wastewater which is typically of grey in color has been changed to normal. hﬂumﬂ
biological sctivities of waler bodies, temperature place i wide. It &*ﬂtgﬂinﬂwh’
external environmental conditions. So, there is mdiation in temperature values in the culture of
the plant. mﬂwﬂ\maruuurdupenﬂsmmmunuanurthnnhummdm
temperature Electnical conductivity of water helps to indicate waters purity. The pure water
always has lower conductivity. As the concentration of dissolved ions mcreases, the ability of
water 1o conduct electrical current also increases. It has been observed that, the conductivity got
reduced in wastewater treated with Camna indica L. Total dissolved sohids (TDS) value 15 an
important parameter in drnking water and other quality standards. In the present study, TDS
value had decreased from the first day in treated water. pH in water gives a straight picture of ns.
acidic or alkaling nature and considered to be a significant parameter in water cquahty
assessmeni. In the present study, shghi vananons were observed m pH values. pH values after
treatment was decreased shightly. pH values got mercased in first few days then it got reduced
with sheht vanavons. Acidity s the quanttative capacity of agueous media to react wath OH
10ns or o accepi electons. In present work, acidic value gradually decreased after treatment of
seven days Total alkalimity 15 a measure of the buffer capacity of the water. In general, alkahmity
should not be less than 30 me/L and values higher than 400 to 500 mg/L are considered too high
Alkalmty after the treatment was reduced due o the absorpnon of dissolved solids. COD 5.2

measurement of oxypen consumed during the oxidation of oxidizable organic matches by using a
strong oxidatng agent The higher value of chemical oxygen demand indicates that higher
arganic pollution in water sample. After treatment with plant, COD values have increased from
the day of treatment.
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Potassium dichromate
Standard ferrous ammonium sulphate
Ferromn indicator

Mercunc sulphate
Silver sulphate
‘:l:l'nﬂ.H: Sﬂ'q.

Procedure:
Pipette out 20 ml of sample in reflexing flask. Add 10 ml of Potassium dichromate solution.

Pinch of Silver sulphate, 0.4 Mercuric sulphate. Then slowly add 30 ml of conc H2604 into it and
heat for 2 hours using condenser. Cool and wash down the condenser with distilled water Dilute
it and ditrate against ferrous ammonium sulphate using ferroin as indicator. The end point is the
appearance of red color in one drop of the titrani. Note down the titrate value. Reflex blank in the

same manner using distilled water instead of sample.

Calculation:
COD = (Vol. of Mohrs salt in blank- Vol of Mohrs salt in sample) 8 X Normality X 1000

Volume of sample taken

22
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Wvibissaten 1o thips, il 3 i of mathi) ewange indicator and titrated against hydrochloric acid
Fhies tiad gossimnt i phoa gt of ot orange color
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resinmimendsd where the golluted water has uricity and Organic satter can’t be determined by
VieAtigseal eny grn denand

Principhe: The argane mither, gresem i wabes sample in oxidized by potassium dichromate i
thee presene of sulfuric scid 1o produce carbon dioxide and water. The quantity of potassium
dichrennate wsed s caloulated by diffirence in volumes of ferrous ammonium sulfate consumed
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) pH ANALYSIS mmwmmmwnEMMhmnf
Byvdrogen wom activity i a solution Thhr&upnhnmwhwfﬁﬂhﬂllhm
directly. Instead. ts activity is measured wdirectly by the use of specific electrodes in n solution
€. a standard sensing clectrode and o reference electrode. These electrodes are conveniently put
together to make pH probes. The electrical potential between these two electrodes in a sample i
measured and by companing these with known pH samples( buffers). pH measured on a scale of
@ 1o 14 with lower values mdicating high hydrogen ion activity( more acidic) and high values
mcicanng low h}‘iﬁ'ﬂ‘ﬁ.‘h won activity ( less acidic). A pH 7 15 neutral.

Procedure: | Read carcfully the operational manual pH meter to be used. 2. Calibrate the pH
meter agmnst standard buffer solution of pH 40, 7.0 or 9.2 according to the requirements, 3.

‘ash the clectrode and placed in buffer solution pH 7.0 and move the temperature knob to the
== required or room adjusts the meter accordingly. 4. Wash the electrode with distilled waier dip
the electrode 1n buffer of pH 4.0 and move the knob to adjust the marker accordingly. 5. Wash
the electrode, dip the electrode in buffer of pH 9.2 and adjust the knob. 6. Wash the electrode

with distilled water once again and placed the sample to be analysed and noted down the pH of
the samples

() ACIDITY: Acdny of water is i1s quantities capacity to react with a strong base (usually
sodwm hydroxide, NaOH) to a designated pH. This 15 based on total acidic constituent of a
solution (strong and weak acids, hydrolyzing salts) There are two types of acadity: Methyl
arange acidity s also koown as mineral acidity and phenolphthalein acidity or CO: acidity. The
concentration of mmneral acuds contnbuting mineral acidity can be calculated by titrating o
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physical and chemical analysis was done. pH, electrical conductivity, mulﬂmhuﬂm!ﬂh.

COD, alkalinity and acidity where parameters taken for assessment. 1t has been observed
that physical parameters have banchanges from first day analysis onwards The color of
domestic wastewater which was black in color has changed o light grey in colour, similarly

the odour of water has been decreased pH analvsis had shown that values has been changed

after the treatment similarly both TDS and conductivity has decreased there valuﬂ-

Chemical parameters like acidity, alkalinity and COD also decreased afier treatment. The

present study reveals that plants ability for remediation of contaminated water. Also

artificial wetlands can be constructed and these plants can be grown and helps in recovenng
wistewater. Mainly water coming from households can be treated and can be used for other

purposes. This method is economically cheap and useful o common people.




in the electrical conductivity values. Electrical mmmtmtrnfwﬂérﬁ;' ppenden TR
concentration of dissolved ions and water temperature. mhmnfw
ions increases, the ability of water to conduct electric current also increased, With decrease
in concentration of dissolved ions and water temperature due to treatment with Canna
imdica 1. electrical conductivity decreased, Total dissolved solids content of water g
defined us residue which is lefl upon evaporation al 103 degree celsius 1o 105 degree
Celsius. 1t is aggregated amount of enter floating, suspended and dissolved solids present in
water sample, TDS value concentration of dissolved solids is an important parameter in
drinking water and other water quality standards TDS values exhibited has been decreased
after the treatment. PH measurement in water gives a straight picture of its acidic or alkaline
nature and considered to be sigmficant parameter in water quality assessment. In the present
study, shight variation was observed in pH values Vanation in pH values was due to the
dissolution of sohds. Acidity level in wastewater indicates its corrosive properties and can
take leading roles m regulating biolomcal processes as well as in chemucal reaction.
Alkalinity, too contnibutes to the propenty of wastewater, which also atfects many biological
processes and chemical reactions. It s possible to have highly acidic water but how
moderate pH values. Similarly, the pH of a sample can be very low but have a relatively
changes due to the planned capability to absorb the pollutants of water. In general, alkalinit}r
should not be less than 30 ml per liter and values than 400 1o 500 mg per liter are considered

to be high. Also the chemical oxvgen demand of water was decreased after the treatment
with the planis and this indicate the wastewater has undergone.
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