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ABSTRACT

The sorption abilities of thermally activated powsief leaves, stems and their ashes of Acacia Meldon and
Eichhornia crassipes plants have been probed fer éktraction of Aluminum (lll) ions from pollutecatsrs.
Various Physicochemical parameters such as pH, thequilibration and sorbent dosage have beenmapgd for
the maximum removal of Aluminum (lll) ions. Proaeduhave been developed to remove more than 98% of
Aluminum (Ill) ions from simulated waters usinggh bio-sorbents at optimum conditions of extrasticCommon
cations even in tenfold excess are almost not fierieg with the extractability of Aluminum (Ill) ne at the
experimental conditions. Sulphate, Nitrate and @adte have marginal effect while the Fluoride arfda@ide are
markedly interfering but Phosphate is enhancing éxtractability of Aluminum (lll) with some sonte The
methodologies developed are applied to  diversstevavater samples collected from industrial efftseand
polluted lakes. The procedures are found to be rkaidy successful in removing the Aluminum (llingofrom
waste waters.

Key Words:  Aluminum (lll), pollution control, bio-sorbents, &ca Melanoxylon, Eichhornia  crassipes,
applications

INTRODUCTION

Aluminum is the second most widely used metal dftan in the modern industrialized world and itsygmounds are
used in various industries such as food and beesratfugs and in dyeing industry as mordant-fixafor natural
fibers [1, 2]. Further, Aluminum salts have traatially been used as coagulants and flocculantisartreatment of
Municipal waters and after the treatment, thereaiemsome residual Aluminum (lll) which is consigérto be
undesirable aspect of the treatment process. [ Alis Aluminum and it salts are in contact within day to day
activates. Moreover, the earth crest has 8% AluminWolcanic eruptions and acidic environmental dtods
resulting due to intensive human activity and iogar disposal of effluents from industries, catieeleaching of
Aluminum into the nearby water bodies in thdiitgalent state. [5, 6].

Al (Ill) ions are neurotoxins [7]effect the crop production in acid soils [8nd are reported in literature to be
harmful to fish [9-11], zooplankton [12,13], cydraxteria [14] , algae [15] and water weeds [16]d &nis
implicated in dialysis dementia, Parkinson and Almter's diseaS, bone softening [18], renal insufficiency,
pulmonary fibrosis and microcytic anemia in hunteing [19].

Because of the harmful effects of Aluminum iong,pD,21],various regulating agencies in different countries

enforced strict legislation on the maximum perntisilimit in drinking waters : 0.2 ppm as per WH@daUS
drinking water standards; and 0.1 ppm in the agemitike Canada and Sweden [22,23].
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Literature survey indicates that growing interesbeing envisaged in developing the methodologiegmove or
control Aluminum (lll) from polluted waters. Methobbgies have been developed based on Cation exehang
reverse osmosis and electro-dialysis phenomenc26§24ut these methods suffer from high cost ardnat viable

in developing countries like India and are lessoeinaging for adoption for treating waters in lasgale.

In this context the use of biomasses or bio-wastd®ra or fauna origin in controlling the polianh either in their
native state or chemically modified by evoking th&irface sorption phenomenon is another new tesrdit is
stimulating the continuous and expanding researcthis field [27-35].

B. Paul R Zimnik and Joseph Sneddon inding (1998] ftudied the removal of Aluminum ions in water dn
algal biomass. Adil Denizli et al (2003) [28] intigmted the removal of Aluminum by Alizarin Yelloattached
magnetic poly(2-hydroxyethylmethacrylate) beadsafyhS.E. et al (2005) [30] worked on the kinetidsthee
removal of aluminum from water samples by adsorptinoto powdered marble wastes.

Shaban El-Sayed GHAZY et al (2006) [31] investghthe removal of aluminum from some water sampies
sorptive-flotation using powdered modified activhtarbon as a sorbent and oleic acid as surfaathoyting batch
sorption methods. Javaweera M W et al (2007) [8&]ied the removal of aluminum by constructing aedls with
water hyacinth grown under different nutritionahdiions. Septhum et al (2007) [33] probed the gatsan Al (III)
from aqueous solution onto Chitosan using batshesy of extraction. Mohamad Nasir Othman et all(®(34]
studied the Aluminum removal by chelating ion exu@ resin with lontosorb (I0) and Polyhydroxamidédac
(PHA). Tony Sarvinder Singh (20pB5] investigated the sorption of Aluminum from drinkingtters using a low-
cost adsorbents such as rice husk char and activiagehusk char .

In the present work, the sorption abilities of bidsorbents derived from some plants have been rexptowards
the extraction of Aluminum (lll) ions from pollutegaters by optimizing the physicochemical paranseserch as
pH, time of equilibration and sorbent concentration

EXPERIMENTAL SECTION

A: CHEMICALS: All chemicals used were of analytical grade.

1.Stock solution of Aluminum (Ill): 75 ppm solution was prepared by dissolving thguigite amount of A.R.
Aluminum Potassium Sulphate in double distilledevatnd it was suitably dilute as per the need.

2.Buffer solution: concentrated:27.5 g of Ammonium Acetate and 11.0 g of Hydraatlium Acetate were
dissolved in 100 ml water and then 1.0 ml of glb&ieetic acid was add and mixed well.

3.Buffer solution: Diluted: To one volume of concentrated buffer solutionefvolumes of distilled water was
added and the pH of the solution was adjusted@dadding solutions of Acetic acid or Sodiundioxide.
4.Eriochrome cyanine R solution0.1 g of solid Eriochrome Cyanine R was dissolired00 ml of distilled water
and filtered through a Whitman No. 541 filter papemis solution was prepared daily.

5.Hydrogen Peroxide solution: 5 volumes of HO, solution was prepared.

B: ADSORBENTS:

While we are making some pilot studies in explotimg sorption characteristics of some plant matsriawards
Aluminum (Ill) ions, we noticed strong affinitytiveen Aluminium (Ill) ions and tHeaves, stems or their ashels
Acacia MelanoxylomndEichhornia crassipes

7 ; ‘
Acacia Melanoxylon Eichhornia crassipes

Fig No.1: Plants showing affinity towards Aluminum (111) ions

2837



K. Ravindhranath et al J. Chem. Pharm. Res., 2012, 4(5):2836-2849

Acacia Melanoxyloncommonly known as thA&ustralian Blackwoodis anAcaciaspecies belongs to the family of
Fabaceaeand it isvalued for its highly decorative timberEichhornia crassipgsknown as emmon Water
Hyacinth is an aquatic plant belonging to the family Bbntederiacea@and its habitant ranges from tropical desert
to subtropical or warm temperate desert to raistozenes.

The leaves and stems Atacia Melanoxylon and Eichhornia crassipesre cut, washed with tap water followed
by distilled water and then sun dried. The driedemals were powdered to a fine mesh of size: s tha microns
and activated at 185C in an oven and then employed in this study.Heaurthese leaves and stems were burnt to
ashes and these ashes were also used in this work.

C: ADSORPTION EXPERIMENT: Batch system of extraction procedure was adoptésd3f. Weighted
guantities of adsorbents were taken in to previousished 1 lit/500 ml stopper bottles containin@ §/250 ml of
Aluminum Potassium Sulphate solution of predeteettitoncentrations. The various initial pH valuesttod
suspensions were adjusted with dil HCI or dil Na&#tution using pH meter. The samples were shakgoreusly
in mechanical shakers and were allowed to be iiliequm for the desired time. After the equilibi@t period, an
aliquot of the sample was taken for Aluminum defeation. Aluminum (lll) was determined
spectrophotometrically by using “Eriochrome cyanRiemethod [39]

Estimation of Aluminum (IIl) : An aliquot amount of Aluminum (1) solution waskian in a 250 ml beaker. To it
5 ml volume HO, solution was added and mixed well and the pH ofréfsallting solution was adjusted to 6.0 using
either 0.2 M Sodium hydroxide or 0.2 M Hydrochlodcid with the help of pH-meter. At this stage 5 ol
Eriochrome cyanine R solution was added and mixelil When 50 ml of the dilute buffer solution waddad and
the solution was quantitatively transferred to @ 10l volumetric flask with the help distilled watand thus
resulting solution was diluted to 100 ml. Thusadhed solution was well shaken to ensure thorougtihility.
Red to Pink color was developed depending on theamration. After 30 minutes, the O.D. of thealeped color
was measured against blank at 535 nm using U.V Vasiblle Spectrometer (Systronics Make). Thus atediO.D
value was referred to standard graphs (drawn betv@® and concentration) prepared with known ameuit
Aluminum by adopting method of Least Squares td inncentration of Aluminum in unknown solutions.

The sorption characteristics of the adsorbents wierdied with respect to various physicochemicahpeeters. At a
fixed sorbent concentration, the % removal of Alnom ions from sample waters was studied with retsjgetime

of equilibration at various pH values. The resuabtained were presented in the Graph Nos. A:th-a-d, A-2-a
to 2-d and B: 1&2. To fix the minimum dosage need@dthe maximum removal of the Aluminum ions for a
particular sorbent at optimum pH and equilibrattimes, extraction studies were made by studying %thef
extraction with respect to the sorbent dosage.réelts obtained were presented in the Graph Nok&Z.

D: EFFECT OF OTHER IONS (Interfering lons): The interfering ions chosen for study were the c@mm ions
present in natural waters viz. Sulphate, Fluori@djoride, Nitrate, Phosphate, Carbonate, Calcifiyh
Magnesium (I1), Copper(ll), Zinc(Il) and Nickell{l The synthetic mixtures of Aluminum and of therdign ions
were so made that the concentration of the foragrwas maintained at the concentrations citechenTable: 1.
500ml of these solutions were taken in stopperldmthnd then correctly weighted optimum quantitiéshe
promising adsorbenta¢ decided by the Graph Nos. A, B ajdw@re added. Optimum pH was adjusted with dil.
HCI or dil. NaOH using pH meter. The samples wéraken in shaking machines for desired optimum gdsrand
then small portions of the samples were taken fitédred and analyzed for Aluminum (ll1). % of eattion was
calculated from the data obtainddhe results were presented in the Table: 1.

E: APPLICATIONS:

The adoptability of the methodologies developedlite new bio-sorbents derived froheacia Melanoxylorand
Eichhornia crassipeplants in this work for removing Aluminum (ll),is tried with some real sewage/effluent
samples of some industries polluted lake waters. this purpose, three samples were collected frolonmA
manufacturing industries in Hyderabad and thremfAduminum sulphate manufacturing industries in Qe and
these samples were analyzed for the actual comtimtrof Aluminum (l11). Further, three more natusamples
from three polluted lakes at different places irp&#a Mandalam of Guntur Dt of Andhra Pradesh wesriéected
and these sample were fed with known amounts afnium (111).

Then these samples wesebjected to extraction for Aluminum (Ill) using thio-sorbents developed in this work at
optimum conditions of extraction as cited in thél€22.The results obtained were presented in the Table 2.
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RESULTSAND DISCUSSION

The extraction characteristics of leaves, sterasd their ashes oicacia melanoxylon and Eichhornia crassipes
towards Aluminium (Ill) at varying physicochemiqarameterssuch as pH, time of equilibration and sorption
concentration are presentiedthe GraphNo.A:1-a to 1-d, A:2-a to 2-d,B:1&2,:T&2. The following observations
are significant:

1. Time of equilibration Percent of extraction increases with time ofa@h for a fixed adsorbent at a fixed pH
and after certain duration, the extractability rémaconstant, i.e. an equilibrium state has beached (vide
GraphNos.A: 1-ato 1-d, 2-a to 2-d). As for examjh the case of the powders of leaveSadcia melanoxylon as
adsorbent, the % of extraction is found to b@5% at 10minutes, 80 % at 20 minutes, 88% at BOit@s, 95% at
60 minutes, 96% for 90 minutes, 100% at 120 minaiesaboveat optimum pH:6 and sorption concentration :2.0
gm/lit (vide Graph No.A:1-a) . The same trend isicexd in the case of other sorbents

2. Effect of pH: %of extraction is found tbe pH sensitive and is maximum in the pH range &;tobelow and
above this pH range, the extraction decreagesfor example, with the powders ofAcacia melanoxyloieaves,
the % of maximum extractability is found to be 58%AN HCI ; 60% in 0.5N HCI; 75% at pH: 1; 85% atH:2;
94% at pH:4; 96 % at pH:6; 98 % at pH:8 ; atetreased to 80%t pH:10, after an equilibration time of
120minutesand at sorption concentration of 2.0 gm/lit. Witre ashef leaves ofAcacia melanoxylonthe
maximum extractability of Aluminum (lIl) is founth be 65% in 1N HCI; 79% in 0.5N HCI; 84% at pH:90%
at pH:2; 96% at pH:4; 98% at pH:6; 100% at pH848% only at pH:1Gfter an equilibration time of 90 minutes
and with sorption dosage of 2.0gm/lit. Witem powders ofcacia melanoxylonthe maximum extractability is
found to be 50% in1 N HCI; 64% in 0.5N HCI; 71%péi: 1; 80% at pH:2; 90% at pH:4; 98 % at pH:6 %0
pH:8; 81%only at pH:10 aftean equilibration time of 120minutagith sorbent concentration of 2.0gmANith
stem ashes ofAcacia Melanoxylonthe maximum extractability is found to be 57% M HCI; 66% in 0.5N HCI;
74% at pH: 1;83 % at pH:2; 96% at pH:4; 98 %tGy100% at pH:878% only at pH:1Gfter an equilibration
time of 90minuteand with sorbent dosage 1.5gm/liSimilarly in the case of the powders Bichhorni crassipes
leaves the maximum extractability has been found to 4&% at 1N HCI; 52% at pH: 0.5N HCI; 58% at pH: 1;
62% at pH: 2;85 % at pH: 4; 94% at pH: 6; 98% at Brhnddecreased to 82% at pH: ldfter anequilibration
period of 120 minutes and with sorption concentratdf 4.0gm/lit With theashes ofeaves oEichhornia crassipe
the maximum extractability after 120 minutes isrfduo be 60% at 1N HCI; 65% at pH: 0.5N HCI; 74%pHit 1;
89% at pH: 2; 94% at pH:4; 100% at pH:6; 100% at8ythnddecreased to 78%t pH:10 with the sorbent
concentration of 2.5gm/lit. Witthe stem powders @fichhornia crassipeshe maximum extractability has been
found to be: 59% in 1N HCI; 65% in 0.5NHCI; 70%p&t: 1; 78% at pH: 2; 88% at pH: 4; 100% at pH180% at
pH: 8 and 82% at pH: 1Gafter 150 minutes of agitation and wiorbent dosage of 2.5gm/llh the case oftem
ashes of Eichhornia crassipabe maximum extractability has been found to B&6n 1N HCI ; 72% in. 0.5N
HCI; 80% at pH: 1; 92% at pH:2; 96% at pH:4; 10@86pH:6; 100% at pH:8; and 80% at pH:10 after an
equilibration period of 120 minutes, with the sembdosage of 2.0gm/lit.

3. In most of the sorbents the optimum time of agitefior maximum extraction Aluminum i®und to be less for
ashes than with the raw powders of leaves and stientke case oAcacia melanoxylon, the agitation time is 120
minutes for leaves powders and 90 minutes for thelires; 120 minutes of stems powders and 90 mifartéseir
ashesWith Eichhornia crassipes, the optimum time is: 150utes for stems and 120 minutes with their ashes
(videGraphNos.A:1-2).

4. Sorbent Concentratiomhe optimum sorbent dosage needed for maximunaezbility of the Aluminum (l11)

is found to be more in the case of leaves and gtewders than with their ashes. With the stem powaf
Acacia melanoxylon, it is 2.0 g/lit but reduced to 1.5 g/lit withetashes of the same. Similarly, with the powders
of leaves ofEichhornia crassipeghe optimum dosage is found to be 4.0 gm/lit, evhifth its ashes it is only:
2.5 g/lit; with the stem powders it is 2.5 gilihile with its ashes it is : 2.0 gm/lit. (Vide GataNo.C:1 and 2).

5. The %of maximum extractability of Aluminum(lll) is falto be more than 98% in all the sorbents develagied
optimum conditions of pH, equilibration time armftsent dosage from the simulated waste waters e (@daph
Nos. A: 1 &2).

6. Interfering ions:The extractability of Aluminum (lll) in presence tehfold excess of common ions found in

natural waters, namely Sulphates, Nitrates, Clesi Phosphates ,Fluorides, Carbonates, Calciuagridsium,
Copper, Zinc and Nickel ions are summarized inTtakle No.:1.
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e Cations marginally effected.

« Anions like of SQ*, NOy and CO;* has marginal effect, while the "@ind Fluoride are markedly interfering .
Phosphate have no effect on the extraction of Atummi and more over there is an enhancement cdiaixin in
the case the powders of leavesAchcia melanoxylon and Eichhornia crassipes f88% to 100%.

DISCUSSION

The surface morphology of bio-sorbents derived frplant materials plays an important role in infloeg
extraction Characteristics. The surface functiagr@lups present in these biomaterials are either-e©OH OOH
groups. The pH sensitive dissociation or associatiothese groups imports charge on the inter saréand thereby
an urge for oppositely charged ions prevails ongidace of the sorbents. At low pH values, prdiomaof the
functional groups may occur and due to it, therariselectrostatic thrust for anions. But at high yafues, the
functional groups dissociate imparting negativergbao the interface and thereby a thrust for pagit charges
ions prevails.

At low pH values (pH < 5), the main species for iiaum (l1l) is Al[(H,O)s]**. However, as the pH increases,
AI(OH)** AI(OH),* are gradually formed and at neutral pH amorph&l(®H); precipitates; at basic pH this
precipitate dissolves to form AI(OH) In the pH range 6 to 8 , the Aluminum essentiakjsts as hydrated
AI(OH) 5 but it is not precipitated from dilute solutiongAl(OH),".(H,O); in spite of insolubility, because the
formation of AI(OH); is inhibited [40]. The bio-sorbents having funatéd groups OH/COOH bind theydrated
Aluminum hydroxide either due ®&lectrostatic interactions or via hydrogen bondiegulting in the increase in the
% of extraction. As the pH is increased to 10,9pecies exists is anion, AI(OH)33,40] and is having less affinity
towards the sorbent. Hence, % of extraction isefesed.

Ashes are the oxides of some heavy metals congpilaige amounts of silica. The ashes, contains *-@blups and
‘~0-". The observed behaviors of extractabilityp$ varies may be understood in the same linegseritbed in the
case of raw leaves or stem powders. In fact, inliteeature it is reported that the transition ptéri anion
exchanging nature to cation exchange nature igt134B] and this supports the proposed logic for dhserved
behavior.

The decrease in the rate of adsorption with thegness in the equilibration time may be attributedte more
availability of adsorption sites initially and apeogressively used up with time due to the formatid adsorbate
film on the active sites.

The interference of chlorides and fluorides on é¢ix&raction of Aluminum ions may be due to the fotiowa of
anionic complexes, AlF and AICl which are less held on the negatively chargedasarbf the sorbent at the
optimum pH: 6-8. The enhancement of % of extractiothe presence of phosphate, may be accountedodihe
formation of sparingly soluble Aluminum Phosphatf? O, which is gelatinous in nature and is trapped otusted
in the matrix of the sorbents.

Applications

The methodologies developed in this work are agpliethe real samples of diverse nature that haea lcollected
from the sewages/effluents of Aluminum based itdks and polluted lakes . The results are presemtthe

Table 2 It can be inferred that the sorbents developedscacessfully removmore than 95%f Aluminum from

the samples at the optimum conditions of extracsigeitedn the Table 2.
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STEM POWDER OF ACACIA MELANOXYLON
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POWDER OF EICHHORNIA CRASSIPES LEAVES
Aluminium conc: 50ppm
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STEM POWDER OF EICHHORNIA CRASSIPES
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TABLE: 1 Effect of Interfering lons on the Extractability of Aluminum (I11) with Different Bio-sorbents

aximum % of Extraction of Aluminum in the presence b tenfold excess of interfering ions at optimum
Maxi % of E i f Alumi (M) in the p b tenfold f interfering i pti
extractability at extraction conditions
S.No Adsorbent optimum
2- - - 2- - 2- + 2+ 2+ 2+ 2+
condition SO NOs; Cl POy F CO; ce Mg Cu Zn Ni
Zg;‘::digr of 100.0%,pH:6,
1. 120 minutes, 99.3% | 99.9% | 78.2% 100.0% 64.3% 98.9% 96.2% 99/3%.69971 98.4%| 96.9%
melanoxylon > oom/lit
leaves 9
2. ) 120 minutes, 97.5% | 97.2% | 70.0% 100.0% 62.2% 96.1% 94.2% 97/8%.1986 97.0%| 94.6%
crassipes 4.0gm/lit
leaves )
ig:ggrOf 98.0%, pH:6
. minutes, 2% .9% . .0% 9% .9% 8% (R 3 9% 7%
3 120 mi 97.2% 96.9% 69.9% 100.09 61.9 95.9% 93.8% 97(6%.8995 96.9%| 94.7%
melanoxylon 2 0amilit
stems 9
Eichhoma | 1990% pHs,
4, ) 150 minutes, 99.1% | 100.0%| 77.99 100.0% 64.1p6 98.9% 95.9% 99|4%.199 | 99.1%| 97.3%
crassipes 2 5gmilit
stems )
Ash of Acacia | 100.0%,pH:6,
5. melanoxylon 90 minutes, 99.1% | 100.0%| 77.79 100.0% 63.9p6 98.1% 95./% 99|29G.499 | 98.7%| 96.8%
leaves 2.0gm/lit
éischhr?grnia 100.0% ,pH:6 ,
6. ) 120 minutes, 97.3% | 97.1% | 70.3% 100.0% 62.3% 96.4% 94.3% 97|7%.2986 97.1%| 94.3%
crassipes 2.5 gmilit
leaves )
Ash of Acacia | 100.0 %, pH:6,
7. melanoxylon 90 minutes, 99.4% | 100.0%| 78.39 100.0% 64.406 98.8% 96.% 99|4%.799 | 98.5%| 96.8%
stems 1.5 gm/lit
éischhﬁgrnia 100.0% ,pH:6,
8. ) 120 minutes, 99.2% | 100.0%| 78.19% 100.0% 64.2p6 98.6% 96.1% 99|29G.599 | 98.3%| 96.6%
crassipes 2.0gm/lit
stems )
Table No: 2: Applications: Extraction of Aluminum (111) from Different Industrial Effluentsand Natural polluted L ake
Samples using Bio-sor bents developed in thiswork
% of Maximum extraction of Aluminum(lll)
Acacia melanoxylon Eichhornia crassipes
Leaves Stems Leaves Stem
SAMPLES COLLCETED El?lﬂ‘)’ of Leaves | Aghes SMS 1 Aches | Leaves | Ashes Stem Ashes
AT DIEEERENT in Powders pH: Powders pH: Powders pH: Powders pH:
the Sample | (mesh:<75 ) ar (mesh:<75 p) ar . 1o (mesh:75 p) P
PLACES LA 6;90 . 6;90 (mesh:75 ) 6;120 . 6;12
pH:6; 120 - pH:6;120 : A : pH:6;150 -
min min min & 2.0 min pH:6;120 min min& 2.5 min
& 2.0 allit &2.0 it ’ &15 min& 4.0 g/lit &25 it ’ &2.0
9 gllit 9 gms/lit gllit g gllit
Alum manufacturing
Industrial effluents
1 8.0 ppm 96.5% 95.4% 93.5% 94.1% 98.2% 95.5% 96.0% 95.2%
2 12.5 ppm 98.0% 94.5% 94.0% 95.2% 96.3% 96.0% 97.2% 96.5%
3 14.5 ppm 95.5% 96.0% 96.5% 95.3% 95.6% 97.5% 98.3% 97.5%
Aluminum Sulphate
manufacturing Industrial
effluents:
1 15.5 ppm 97.5% 94.4% 94.5% 97.3% 95.5% 96.3% 94.5% 95.0%
2 18.5 ppm 98.0% 95.2% 96.7% 96.8% 96.3% 97.6% 90.5% 96.5%
3 22.8 ppm 97.0% 93.8% 94.2% 95.8% 97.4% 95.4% 91.5% 96.7%
Natural polluted Lake
Samples(fed with known
amounts of Aluminum
(ny):
1 7.2 ppm 98.5% 95.5% 96.5% 97.6% 97.4% 95.4% 95.5% 96.5%
2 12.0 ppm 96.8% 97.0% 97.4% 98.6% 96.5% 96.8% 96.5% 97.5%
3 20.0 ppm 97.5% 96.5% 96.5% 96.8% 98.6% 97.5% 95.0% 98.0%
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CONCLUSSION

1.Bio-adsorbents derived from leaves and sten&aafcia melanoxylon and Eichhornia crassipeare found to
be effective in the removal of Aluminum (Ill) spesfrom waste waters at optimum conditions of pH (6s8ybent
dosage and time of equilibration

2.The optimum conditions for the maximum extractidgrAtuminum (1) ions with minimum dosage and agita
time from simulated water have been studied.

3.Methodologies developed have been found to be saftdén extracting more than 98% of Aluminium.

4.Most of the common cations, even at tenfold excessisaged marginal effect on the % of extractidn o
Aluminum (lIl) at optimum extraction conditions.

Anions likeSulphate, Nitrate and Carbonate have least affetie % of extraction while Chlorides and Fluorides
markedly affected the % of extraction but Phosphagmergistically increased the % of extraction.

5.The procedures developed are successfully apptieddme industrial and polluted lake samples imagking
more than 95% of Aluminum.
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