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ABSTRACT KEYWORDS
Water is a renewable resource, made continuously available by Effluent pre treatment;
hydrological cycle which operates through solar energy. It is also one of Waste water;

the most exploited resources of nature, as there are few or no stringent Herbal treatment.
laws governing the usage of water for domestic and other purposes. In a
country like India where majority of the population is below the poverty
line, indiscriminate discharge of industrial and domestic waste into water
bodies has multiplied the water scarcity problem, manifolds. Judicious
usage of available resources and employing green technology to recycle
water are the right paths for combating this universal problem. Towards
thisgoal, the present work focuses on treating tannery effluent with plant
products as aviable pre-treatment. The experiment had been designed to
capturetheefficacy of bio productsin reducing the Total Dissolved Solids,
and other parametersin order to improve the quality of tannery effluents.
© 2014 Trade ScienceInc. - INDIA

INTRODUCTION

Water getspolluted in huge quantitieseveryday due
to essentid activitieslikeagriculture, construction etc.
Proceedingsrel eased after 29" WEDC International
conference held in 2003 at Nigeria, brought out the
shocking fact that 90% of Indian surface water was
polluted™. Depending on natureand amount of pollut-
ants entering it, water loses its natural properties
(colourless, odourless and tastel ess) and becomes ef -
fluent (turbid, assumes col our and odour). Among all
theindustrid wastestannery effluentsareranked asthe
highest pollutants*™ asthe process of converting hide

to leather is very complex and requires alot of syn-
thetic chemicals. In devel oping countries, many indus-
trid unitsareoperatinginamal and mediumscale. These
industrid unitscan generateacons derablepollutionload
by discharging untreated effluentsdirectly intotheenvi-
ronment dueto the poor enforcement of law.

Though it isdesirable to prevent waste, it isnot
alwaysfeasible. Inindustrieswhere waste cannot be
prevented, economic, ecofriendly methods of trestment
/ pre-treatment will pavetheway for sustainabledevel -
opment in additionto cost reduction of process/ prod-
uct.

Tanning isoneof the oldest professionsin India,
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with 2000 unitsspread mostly across Tamil Nadu, West
Bengal, Uttar Pradesh, Andhra Pradesh, Karnataka,
R asthan and Punjab. Legther tanningisamost wholly
awet processfromwhich alargevolumeof liquidwaste
iscontinuoudy generated.

Duetothevariety of chemicalsadded at different
stagesof processing of hides, thewastewater hascom-
plex characteristics. Thetanning processand the efflu-
entsgenerated by tanneriesiswell documented 71920,
Though thereisawidevariation in thenature and ex-
tent of pollutantsevery report agreeson theroleof the
pollutantsin degrading the environment(®5681012 This
prompted theresearchers’ world wideto adapt differ-
ent methodslikeadsorption, filtration, reverse osmo-
sis, coagulation and floccul ation etc®1°1638, Of |atebio-
remediation of tannery effluentsisbeing undertaken*2.,

Thispaper studiestheefficiency of neem and mango
leavesasapre-trestment for various stage effluents of
leather processing industry.

Various parts of Mangiferaindica (mango) and
Azadirachtaindica(neem) has been reported to con-
tain bi oactive compounds such assteroids, tannin, fla-
vonoid, saponin, reducing sugars, cardiac glycosides
and anthraguinone™*.

MATERIALSAND METHODS

Effluent: collection and dilution

Thetannery effluents(soak liquor and limeeffluent)
were collected from atannery around Chennai (India).
Theeffluent wasused with and without diluting asfol -
lows
Effluent for Experiment 1 : undiluted effluent (1:0)
Effluent for Experiment 2 : Effluent diluted with

deminerdised water (3:1)
Effluent for Experiment 3 : Effluent diluted with
demineralised water (1:1)

Plant materials

Matureleavesof Mangiferalndicaand Azadirachta
indicawere collected from local area (Kaavakkam,
Sholinganallur and Melakottaiyur). Theleaveswere
washed with tap water followed by distilled water and
shadedried on absorbent paper. Thethick veinswere
removed and theleaveswere cut into small piecesand
then weighed. Exactly 1 gram, 2 gramsand 5 gramsof
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cut piecesof leaveswereweighedusngaSHIMADZU
(BL-220H) balance whose accuracy is 0.001g and
used for andyss.

5g/100 ml of theleaveswere soaked in water and
the pH of the sol ution was checked after 24 hours.

Equipments

A digita pH meter (Elico L1-120) and Digital con-
ductivity meter (Equip-TronicsEQ-664A) were used
fordl sudies.

TDSstudieswere carried out in accordance with
“Standard Methods”, eighteenth edition@.

Experimental conditionsand performance: room
temperaturestudies

Experiment 1

100 ml of undiluted effluent samplewastakenin 13
beakersand 1, 2, 5 g of neem and mango leaveswere
added to beakers containing soaking effluent. In one
beaker no leaf was added (control). The mixturewas
stirred gently using aglassrod for 5 minutesand the
samples were set aside for 24 hours without distur-
bance. For 48 hrs study the leaveswere changed after
24 hours. The same procedurewasrepeated for [ime
effluent.

After the experimentd timethe sampleswerefil-
tered through Whatman filter paper and theresduewas
discarded. ThepH, Conductanceand TDS of thefil-
tratewere measured.

Theabove procedure and measurementswerere-
peated for thetwo diluted effluentsaso

High temperaturestudies

Samplesprepared smilarly to Room Temperature
Studies and were placed in Digital Hot Air Oven at
50°C for 5 hours. The sampleswereremoved after 5
hours and cooled to room temperature, filtered and
analyzed asbefore.

Theentire study wascarried out thriceto check the
reproducibility and the average val ues arereported.

RESULTSAND DISCUSSION

Useof herbsfor clarifying and disinfecting water
hasbeenin practicefor longtimenow!?. Different sages
of tannery effluentscontain different pollutants. Thecur-
rent study haseva uated the use of two commonly avail-
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ableplant leavesto reduce the pollution load of Soak-
ing and Lime effluentsin which chromium content is
negligible

Theeffect of treating Soaking and Lime effluents
with Neem and Mango leavesaregivenin Figuresl a
dand 2 a-d respectively. It was noted that diluting the
effluent (1:1) brought about 30 - 40% of reductionin
conductance, whichisdirectly relatedto TDS. In most
industriesthismethodisbeing practicedtoreduce TDS
of effluent.

Fig 1(a) Effect after 24 hrs
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did not affect thetreatment significantly.

Theresultsof the present study reved sthat adding
5¢/100ml of fresh mango and / neem leavesto lime
effluent reduced its TDSto about 30%. Thismay be
dueto the presenceof proteinin fresh neem (H”7 %)
and mango leaves (about 6.5 -17 %)1*3%4, Therole of
proteinsin clarifying waste water isknown for more
than adecad€e®.

On carrying out thetreatment at 50°C, it was ob-
served that efficacy did not increase significantly Fig-

Figl(h) Effectafter 48 hrs
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Figurel(a-d) : Effect of Neem leaveson the conductance of Soakingand Lime Effluent

Both theleaveswere not effectiveinreducing the
conductance of soaking effluent. However for limeef-
fluent therewas asignificant decreasein conductivity
whichwasfound to be supported by decreasein TDS
adso(TABLEDY).

Though thedecreasein conductivity and TDSwere
proportional to the amount of |eaves, timeof contact

ures (3 a-d) suggesting that usage of thermal energy
a ong with neem and mango leavesisnot essential for
obtaining about 30% reductioninthe TDSof lime ef-
fluent.

Mangiferinwasquantitetively extracted fromthel esf
of Mangiferaindica. The conclusive structure of
mangiferin has been established as 2-C-p-D-gluco-
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Fig 2(a) Effect after 24 hours
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Figure2(a-d) : Effect of Mango leaveson theconductance of Soaking and Lime Effluent

pyrano-syl-1,3,6,7-tetrahydroxyxanthone. Mangiferin
hasbeen traditionally used as anti-inflammatory, anal -
gesic, antioxidant, immunomodul ator and in obesity
treatment, particularly for diabetestypell.

Neemleavesmainly yield quercetin (flavonoid) and
nimbosterol (B- sitosterol) as well as a number of
liminoids (nimbin and its derivatives). Quercetin (a
polyphenolicflavonoid) isknown to have antibacteria
and antifungal properties™.

Thesechief congtituentsof neem and mango leaves
areessentidly acidicin nature. ThepH of thedeionised
water after 24 hoursof soaking neemand mango leaves
wasfound to be6 and 5.3 respectively. pH of soaking
effluent was < 6 (acidic) whilethat of limeeffluentis
>12 (akaline) at thetimeof collection. Thisdifference
in the pH of the effluents may be the reason for the
differencein the efficacy between soaking and limeef-
fluent trestments.
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Soaking Effluent

Neem

Timein
hrs

Wt of leaves
(g/100ml)

100%

75%

50%

24

48

0

O N O 01 N -

33771
33771
33602
33163
33771
33670
33197
32657

26839
26839
26678
26195
26839
26783
26249
25792

19334
19334
19141
18696
19334
19237
18850
18464

Mango

24

48

a N - O 01 N+ O

33771
33738
33597
33380
33771
33401
33332
33231

26839
26704
26571
26383
26839
26436
26007
25927

19334
19145
18580
18329
19334
19025
18464
18213

Fig 3(a) HT treatment
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Fig 3(b) HT treatment
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Lime Effluent
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Mango
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aa Nk O 01 N+ O

12474
12474
10553
8795
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Therewasadight increasein the pH of the soaking
effluent and adight decreaseinthepH of thelimeefflu-
ent during dilution as acidity and alkalinity decreases
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Figure3(a- d) : Effect of Neem and M ango leavesat 50°C for
5hrson the conductance of Soakingand LimeEffluent.

with 50% dilution. During treatment with fresh Neem
and Mango leavestherewasfurther changein the pH
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Fig 4 (a) Effect of neemleaves on pH
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Fig4 (b) Effect of mango leaves on pH
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Figure4(a& b): Effect of neem and mango leaveson pH of Soaking Effluent

for both theeffluents.

Theeffect of neem and mango leaves on various
concentrationsof soaking effluentisgivenin Figuresda
and b respectively. Thereisadecreasein the pH on
treatment for all effluent and inhibitor concentrations.
However thisdecreaseisundesirableand insgnificant
after 48 hrscontact time.

Theeffect of neem and mango leaves on various
concentrations of limeeffluent isgivenin Figuresba
and b respectively. ThereisadecreaseinthepH on
treatment for all effluent and inhibitor concentrations.

However thisdecreaseissignificant asthe pH has
fallen from >12 to<7 during 48 hourstreatment for
both leaves. Asper EPA the pH of effluent canbein
therange of 5.5-9.0. The lime effluent pH attained
permissiblerange of about 7 for undiluted effluent
after 48 hrscontact with both neem and mango leaves
and about 6 for 1:1 dilution after 48 hrs contact with
both neem and mango leaves. Thisisalsoinconsis-
tent with the results obtained for conductivity and
TDS.
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Fig 5 (a) Effect of neem leaves on pH
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Figure5(a& b): Effect of neem and mango leaveson pH of LimeEffluent

CONCLUSON

Thetreatment efficacy isconsistent asshown by a
changein conductivity, TDSand pH.

Thesamelevd of reduction of the pollutantswhich
is achieved by diluting the effluent to 50% can be
achieved by adding 59/100ml of fresh neem/mango
leaves. Thissuggeststhat asimplegreen practicecan
pave new way for sustainable devel opment there by
reducing the need for dilution and dispersion.
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