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ABSTRACT KEYWORDS
Thiswork involvesthe use of waste mint asanatural material valuefor the Sorption;
removal of dyes. Then wetested the power of removal of methylenebluein Methylene blue;
this material, the study of chemical kinetics in two hours for the initial Waste mint;
concentrations C, = 10, 20, 30, 40 and 50 mg/L.. All the experiments were Kinetics;
conducted at aconstant pH = 7.1 and at aconstant temperature of 25+1 °C. Modeling.

The experimental results were modeled by theoretical models such as
fractional power, pseudo-first order, pseudo-second order, Elovich and
intraparticule diffusion. From the values of the correlation coefficients of
these modelswe find the fractional power (R? between 90.9% and 96.9%),
pseudo-second order model (R? between 80.6% and 98.5%) and Elovich
model (R? between 90% and 97.6%) are closer to the experimental results of
adsorption kinetics. © 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

Inindustria water pollution, the color produced by
minuteamount of dyesinwater isconsidered very im-
portant because, besides having possible harmful ef-
fects, the color in water is aesthetically unpleasant.
Colored water can affect plant life, and thusan entire
ecosystem can be destroyed by the contamination of
various dyes in water. Some dyes are al so toxic and
even carcinogenic. Thisdictatesthe necessity of organic
dye contai ning water to undergo treatment before dis-
posal to the environment. The conventional methods
for color removal arebiological oxidation, chemical
precipitation and other methods*®1. But these processes
arenot alwayseffective and economicwherethesolute

concentrations are very low. Moreover, most of the
synthetic dyesundergo very dow biodegradation. Cur-
rently the adsorption techniqueis proved to be an ef-
fective and attractive processfor thetreatment of or-
ganic dyecontai ning wastewater!“*. Also, thismethod
will becomeinexpensive, if thesorbent materid usedis
of cheaper cost and does not require any expensive
additional pretreatment step.

Inthe present work, methylene blueisselected as
amode compound in order to eva uatethe capacity of
the adsorbent for the removal of methylenebluefrom
itsaqueous solution. Methylene blueisacationic or-
ganicdyehavingthestructure:

For this, severd studieshave been devoted to find-
ing new materialsthat can replace the activated car-
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bon. The use of biological resources such as bacte-
rid”, sawdustl®, agad® and shell§'” hasemerged asa
potentid dternativeto conventiona trestment methods
(physico-chemical): The cotton™, clay™?, bagasse*®
and chitosan4.

In the present study, mint waste hasbeen used as
adsorbent for theremova of MB from itsaqueous so-
Iution, hencetheessentia part of thiswork isthemod-
eling of thekineticsby theoreticd model sto understand
the phenomenaof biosorption.

EXPERIMENTAL

Materials

Themint waste used inthe present investigation as
abiomass adsorbent was collected from househol d.
Themint dust discarded after usingiscaled mint waste,
Thecollected materid swerethen washed with tap weter
and distilled water for several timesto removeall the
dirt particles. Thewashed materia swerethen dried at
60 &%C for 3 days. The dried materials were then
crushed and sieved a 200 um and stored in bottles for
USES.

Chemicals

Stock solutionwas prepared by dissolving 1.0 g of
methylen blue (dye content 82%) supplied by Merck,
Germany, in 1L distilled water without further purifica-
tion. Thetest solutionswere prepared by diluting stock

solution to thedesired concentrations.
Experimentsand analytical method

All the experimentswere conducted at aconstant
temperature of 25+1 °C and at a constant pH="7.1 to
berepresentativeof environmentaly reevant conditions.
Batch kineticssorption experimentswerecarried out in
250mL Erlenmeyer flaskscontaining methylen blueso-
lutions (100 mL.) of known concentrations, which var-
ied from 10 to 50 mg/L. Known amounts of biomass
were added to each flask and the mixtureswere agi-
tated on the rotary shaker. After the sorption was
reached, the changein methylen blue concentration due
to sorption wasdetermined colorimetricaly (Shimadzu
1240 spectrophotometer) A bsorbance was measured
at wavelength (1) 664 nm. For improvingtheresults, al
experimentsweredoneintriplicae.

Methylen blue uptake capacities and kinetics
models

Theamount of methylen bluesorbed at equilibrium,
g(mg.g™), whichrepresentsthe metd uptake, wascal-
culated fromthe differencein dyeconcentrationin the
aqueous phase before and after adsorption, according
tothefollowing equation:

[CD _ce]
=

m

C,and Cerespectively aretheinitial and equilib-
rium concentration of methylen blueinsolution (mg/L),
and m isthe weight of biomass (g). WhereV isthe
volumeof methylenbluesolution (L).

Fractional power®, Pseudo-first ordert,
Pseudo-second ordert™”, Elovich*® and Intraparticule
diffusion’*¥ rate equationshave been used for modeling
thekineticsof methylenblue sorption (TABLE 1).

TABLE 1: Kinetic biosor ption models

M odel Equation

linear expression

Fractional power g = kp.t¥

Lng, = v.lnt + Lnk,

Pseudo-first order g = geip(1l-e10T) Ln{g,-q,} = -kyp.t + Lngeqp
Kop.q2 2p. t 1 1 1

Pseudo-second order q = Zp-fezp - = +

1+ kf:‘.}'qeljp £ Ot kzp.gezp-t qde.2p

. 1 Ln(ag. 1

Elovich q = o Ln(ag.p;.1) q = ( EﬁE]J,_.Lnt

E ﬁg ﬁg
Intraparticle diffusion g, = kp.t}/? + (g q = kp.tt? + Gy
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Figurel: Kinetics(adsor ption capacity q vs. time) of methyleneblueon biomasswaste mint

TABLE 2: Kineticmodel par ameter sfor biosor ption of methylene blueon biomasswaste mint

M odel

M odel parameters Co=10mg/L Co=20mg/L Co=30mg/L Co=40mg/L Co=50mg/L

linear expression y = 0.084x + 3.407 y = 0.083x + 4.053 y = 0.086x + 4.446 y = 0.066x + 4.793 y = 0.067x + 5.074
. R%(%) 90.9 96.1 93.5 96.9 91.8
p&a,fte'rona' 0.084 0.083 0.086 0.066 0.067

Kp 30.17 57.57 85.29 120.66 159.81

v. kp (mg.g™.min) 2.534 4.778 7.335 7.964 10.707

linear expression y =-0.050x + 2.912 y =-0.048x + 3.585 y =-0.054x + 4.003 y =-0.051x + 4.129 y =-0.058x + 4.480
pseudofirst  R(%) 80.7 81.1 84.7 78.8 83.8
order Kip (Min™) 0.05 0.048 0.054 0.051 0.058

Qerr (Mg.g™h) 18.39 36.05 54.76 62.12 88.23

linear expression y =0.036x +0.022 y =0.018x + 0.012 y =0.012x + 0.008 y = 0.006x + 0.006 y = 0.005x + 0.004
pseudo-second R*(%) 98.5 96.8 98.3 93.7 80.6
order Kop (g.mgt.min™) 0.611 0.667 0.667 1 0.8

Qezr (Ma.g™h) 45.45 83.33 125 166.67 250

linear expression y=3.260x +29.32 y =6.210x +55.75 y=9.571x + 82.54 y=9.799x + 118.3 y = 13.30x + 156.3
Elovich R? (%) 92.9 97.4 95.2 97.6 92

og (mg.gt.min™) 26427 49123 51407 1705523 1644204

Be (g.mg?) 0.307 0.161 0.104 0.102 0.075

linear expression y=1.079x + 33.61 y = 2.096x + 63.67 y =3.174x + 95.09 y = 3.319x + 130.7 y = 4.556x + 172.9
Intrapartice  R(%) 78.2 85.3 80.4 86 82.9
diffusion ko (mg.gt.min™?) 1.079 2.096 3.174 3.319 4.556

Cob (mg.g?) 33.61 63.67 95.09 130.7 172.9

RESULTSAND DISCUSSION

Thekinetic study of biosorption of methyleneblue
was done during atime of two hours, with agitation,
temperature T = 25 ° C and pH = 7.1 constants. A

weight of 0.2 g/L of biomasswastemint wasaddedin
solutionsof methylenebluetoinitial concentration C =
10to50mg/L. Figure Lillustratesthevariationinthe
adsorption capacity g versus at timet. These curves
show two quite clear: A first branch reflectsarapid
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Figure2: M odeling thekinetic biosor ption by fractional power model
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Figure3: M odeling thekinetic biosor ption by pseudo-second order model

decrease of the adsorption capacity g of methyleneblue
for 5minutes. A second branch from 15 minutesat 120
minutesis characterized by agradua changeof thead-
sorption capacity g of methyleneblueuntil equilibrium
of biosorption.

Theexperimenta adsorption capacitiesof biomass
mint wasteare higher, thenthe valuesof the absorption
capacity a equilibrium (2 hours) of theinitia concen-
trationsfor C, = 10, 20, 30, 40 and 50 mg/L, arere-
spectively 44.05+0.88, 84.23+1.23, 125.46+1.62,
163.22+5.87 and 216.84+1.21 mg/g.

All thekinetic parametersof biosorption mediabio-
masswaste mint are determined fromthestraight lin-

earity according to theequationsof themodel sdescribed
inTABLE 1. In considering thereliability of the pro-
posed kinetic models, we cal culated the correlation
coefficientsof the equations and the kinetic constants
of eechmodel. Thesearegrouped in TABLE 2.

From the values of correlation coefficients R? of
these tableswe can conclude that the model of frac-
tiona power (R? between 90.9% and 96.9%), pseudo-
second order model (R? between 80.6% and 98.5%)
and Elovich model (R? between 90% and 97.6%) are
closer to the experimental results of adsorption kinet-
ics. By cons, we note that the theoretical data from
other modelsmoveaway from theexperimental data.
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Figure4: M odeling thekinetic biosor ption by Elovich modd.

To better demonstratethe effectiveness of thefrac-
tional power model, pseudo-second order model and
Elovichmodd, wereported in Figures 2, 3and 4 mod-
eling thekinetics of methylenebluebiosorption of these
3 model srespectively on biomasswaste mint.

CONCLUSION

Theresultsobtained during the adsorption of me-
thylene blueon biomasswaste mint show that:

e Thewaste mint can be used as good adsorbent
particularly for theremova of methyleneblueand
generdlyfor all dyes.

e  Theadsorption kineticscould be considered con-
sigtent with model sof fractional power, pseudo-
second order and Elovich.

All theresultsobtained inthiswork, we have dis-
covered new waysof vauing thewastemint, giving new
biomassinthefield of environmenta applications.
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