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ABSTRACT

The efficient removal of various dyes from the waste waters of textile industries is an important and challenging
task. In the present study, it is attempted to validate the applicability of a new nanocomposite adsorbent for the
removal of a cationic dye Rhodamine B from the effluent wastewaters. Magnesium oxide nano particles are
encapsulated on a low cost activated carbon prepared from delonix regia and used for sorption study. The nano
composite is characterized using FTIR, SEM, TEM, XRD, EDAX and BET. The effect of parameters like adsorbent
dosage, contact time, pH, adsorption capacity and desorption have been studied. The adsorption studies indicate
that Langmuir and Temkin isotherms are found to be the apt models due to their higher correlation coefficients. It
fits well with pseudo first order kinetics having good agreement with the experimental values.
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INTRODUCTION

Dyes are chemicals, which on binding with a materid give colour to them. New dyes are synthedizand they
have several applications as they are gorgeousburdal. Textile is one of those industries wherersmand more
dyes and pigments are used to color the producteedent years, it is estimated that more thanGD@dyes are
available commercially[1] and their global prodocti exceeds 800,000 tons per year[2]. The efflueatew
discharged from these textile industries is a majmcern as several water bodies present in anghdrthese
industries are used as open reservoirs for dompstigoses. Colour is one of the characteristicarokffluent,
which affects the nature of the water and inhibiiglight penetration into the stream and reducesagglnthetic
action[3,4]. Dye-containing wastewater as an imgoaricause of environmental contamination has atbusere
attention because most of the dyes molecules hawplicated structures and they are photolyticaifpke, which
render them resistant towards conventional biocb@midecomposition[5,6]. Moreover, discharge of such
contaminated water into public streams is a gregirenmental challenge not only due to its treattrfienreuse but
also its toxicity to human beings and animals bgtaminating underground water reservoirs[7]. Salpes are
carcinogenic and mutagenic, and they are stahiéotogical degradation. The presence of a very kamabunt of
dye in water (<1 mg/L for some dyes) is highly blsiand enough to present an aesthetic problefdgdjce, waste
water from dyeing industry is one of the majorsesiof environmental problems. Rhodamine B isngpoitant
dye, which is widely used in textile industry foyaing silk, wool, jute leather and cotton. It causarcinogenic and
teratogenic effects on public health[9]. It has rbewedically proven that drinking water contaminateith
Rhodamine B dyes could lead to subcutaneous tisstree sarcoma which is highly carcinogenic[10]atdition,
others kinds of toxicity such as reproductive aedrotoxicity have been widely and intensively inigested and
proved as well by exposure to these dyes. Variatgral or wasted materials have been extensivgijoead and
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investigated for the adsorption removal of diffdreontaminants from aqueous solutions[11-14]. Bese methods
suffer with a major drawback of sludge formatiordaaiso adsorbent regeneration is relatively difficwhich
makes them unsuitable for commercialization. Betdhis still a demand for an effective method ¢atthese dyes
economically. Few methods were studied to removioiin wastewater; Libanori et al.[15] used TiO24mwh
activated carbon catalyst; Wang et al.[16] reporitsddegradation by using swirling jet-induced tatibns
combined with HO,; Chang et al.[17&lso reported its removal by fly ash adsorptiorhvwienton pre-oxidation.
However, problems correspondent with these metkaidt such as secondary pollution, high operatiopnats and
long reaction time. Adsorption has time and agaroved several advantages over other dye removtiads
Increase in population, westernization that lead$ashion world and subsequent usage of dyes, pitgrend
colourants has lead to quantitatively increasdftfents. So, the need of the hour is either to@ea new removal
technique or enhance the absorptivity of a sortmmt the second one is practically viable by latesino
technology. The nano materials are incorporated tre adsorbent[18] or the activated carbon areeniratd carbon
nano tubes[19]. The nano composites thus preparesl proved for their large surface area [20], highe removal
capacity[21] and capacity of reusable[22]. To emeatheir dye removal capacity, applications hawenbettempted
in this present study by using the impregnatirghitéque of nano metal oxides on activated carlwbndel onix
regia to form an advanced composite material for thetevamter treatment process.

EXPERIMENTAL SECTION

Preparation of delonix regia adsorbent: The drieddelonix regia pods are cut into small pieces and the small
pieces are then pickled with concentrated sulphacid for 48 hours. After ensuring that all the eneatls are
carbonized completely, the excess sulphuric acidaished with sufficient quantity of distilled watseveral times
and dried at 120°C for 1 hour. The material thusioled is soaked in 5% Sodium bicarbonate soliwh allowed

to stand overnight to remove any residual acids Hutivated mass is then thoroughly washed wittilldd water
and dried. This carbonized material is kept at Z0@or one hour in a tubular furnace under contl\, flow. The
resulting activated carbon is ground in a ball milashed with pure water and finally dried at 120°The dried
powder is sieved into various sizes ranging frorl30 BSS.

Preparation of nano magnesium oxide particles:. Nano magnesium oxide is prepared by a chemical adetin a
beaker 6 g of MgGland 2 g of surfactant SDS (Sodium dodecyl sulphate mixed in 100 ml of distilled water.
This mixture is added into the 0.4N NaOH solutignskirring constantly with magnetic stirrer for at@ hours by
maintaining the pH 11. A white precipitate of Mg(RHs precipitated which is washed thoroughly witstiflied
water. This Mg(OH) precipitate is then dried at %D for 2 hours and calcined at 8@0for 5 hours in an muffle
furnace. It is then allowed to cool to reach roemperature to obtain granular nano MgO.

Nano M gO encapsulation on activated carbon: To coat the nano particles on the activated carimitiglly 0.02 g
nano MgO is dispersed in 50 ml of methanol takea beaker by constant stirring for 2 hours. Dutinig process
the volume of methanol is maintained at 50 ml mdrkhe end of the experiment. One gram of powdezetivated
carbon ofdelonix regia of mesh size 150 BSS is added slowly with contihstrring for another 2 hours. Finally
the nano MgO encapsulated carbon particles aeeddtand washed with excess methanol for 2-3 tiffies.carbon
sample is dried at 8@ in a hot air-oven, calcined at 400under nitrogen atmosphere and preserved ingtit ti
container to carry out the tests.

Preparation of Rhodamine B dye solutions
The dye Rhodamine B is procured from one of thetileeindustries in Tirupur Town situated in Indidd stock
solution is prepared by dissolving 1 g of Rhodaerihin 1000 ml of double distilled water. The aqueagolution
of the dye is adjusted to pH 7.0. A number of staddsolutions are prepared from the stock solutiohO00 ppm
for the various concentrations range from 10 to t@fL to use it in the dye removal experimddiiodamine B dye
structure is given below
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Experimental methods and measurements

Characterization Techniques: The following techniques are used to charactefimertewly prepared adsorbent.
The Fourier transform infrared spectroscopy (FT-TRermo NICOLET Corporation, 5SDX-FT-IR) is made at
ambient temperature with a 8 ¢mesolution. Powder X-ray diffraction (XRD) analyss performed on a Xpert
PROPA Nalytical PW3040/60'X’PertPRO with CusKX-ray radiation sourcel(= 1.5418 A). Morphological
characterization of the adsorbent is performed ewipyy SEM Hitachi S-3000H scanning electron miccope
(SEM, mo ax magnification of 1.5 x 105) equippedhwan Everhardt Thornley secondary electron detd&t®-
SED).

Batch mode experiment

Dye removal experiments with the nano MgO coatethara composite are carried out as batch tests thrab
Borosil conical flasks under uniform stirring in n@agnetic shaker. Calibration curves are obtainith standard
Rhodamine B dye solution using distilled water aslank. Mass capacity of adsorptiopig| calculated from the
difference between the initial and final absorbamakies and a calibration curve was drawn by méaguhe

absorbance atmax = 560 nm using UV-Visible Spectrophotometer.

(co - ce)
= ———V,
W

Where G and G (mg L?) are the liquid-phase concentrations of dye aigirand equilibrium respectively. V is the
volume of the solution (I), and W is the mass of ddsorbent used (g). The pH of the aqueous sokitaf
Rhodamine B is approximately 6.7 which does noingkamuch with dilution, therefore all experimente done
without adjusting the pH. The batch adsorptioraisied out by mixing a pre-weighed amount of thenposite with
100 ml of aqueous dye solution of a particular emi@tion. The conical flasks are kept on a magretiaker and
agitated for a pre-determined time interval at astant speed. The system parameter such as adsarbennt,
agitation time and temperature are controlled dutime experiments. After adsorption is over, thetore is
allowed to settle for 10 min. The supernatant ligpbrtion is centrifuged and the dye remaining soaded is
determined spectrophotometrically. Each experingeoarried out duplicate and the average resuttsalculated.

RESULTSAND DISCUSSION

SEM morphology and XRD

It is widely used to study the morphological feagiand surface characteristics of the adsorbererialst Typical
SEM photographs are shown in Fig.1. It reveals thathano composite has a rough surface with moreus and
caves like structure.

Fig.1. SEM images of nanoMgO composite

The X-ray diffraction pattern (Fig.2) clearly prevéhat the synthesized materials is MgO of hexagphase and
all the peaks present in the spectra agreed wjbried JCPDS data (JCPDS 89-9746). No impuritieak ps
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observed in this pattern which clearly implies hgo@al phase MgO could be obtained from the abow¢hstic
route.
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Fig.2. XRD patterns of nano MgO composite

Deter mination of functional group

The FTIR spectrum of Rhodamine B on nano compdmfere and after adsorption is in the range of 400800
cm® is presented in Fig.3. The peaks around 2900 emd 3400 ci show the presence of O-H stretching
vibrations due to the existence of surface hydrgxgup and chemisorbed,® molecules. The peaks between 1600
cm™ and 3000 ci are due to C-H bonds. The peaks at 1713 amd 1610 cim are due to C=0 stretching. The
peak at 1219 cthfor Composite repsresents the C-O of Oxygen relgteups present in the adsorbent. The band
around 453.08cth which was associated with the in-plane and outtafie aromatic ring deformation vibration
common that is quite common for activated carbon.
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Fig.3. FTIR Spectrum of nano MgO composite(a.befor e adsor ption; b.after adsor ption)

Effect of particlesize

The adsorption of Rhodamine B is investigated digla size 70, 90 and 150 BSS mesh of the nangoosite and

the results are represented in Fig.4(a). With im&eein particle size, there is increase in adsmptt appears that
large dye molecules are able to penetrate to sdntleeointerior pores of the particles when theizesis large.

Apparently access to all pores is facilitated adigla size becomes larger resulting in higher gotson. As the

particle of size 150 BSS mesh exhibit maximum aatsom capacity, all further detailed studies weoae with this

size only.
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Effect of adsorbent dosage

The dependence of dye adsorption on carbon dogtedged by varying the amount of carbon from 5@%0 mg /
100ml of the solution, keeping other parameters, (@ditation speed and contact time) constant ferititial dye
concentration of 100 mgLand which show the Rhodamine B removal efficiefurydifferent carbon doses. From
Fig.4(b) it can be observed that removal efficierecgenerally improved with increasing the carbongentration
upto a certain value and then, there is no furtherease of adsorption. The removal efficiency tioBamine B
with the increase in carbon concentration is duthéogreater surface area with more functional gsatonsequent
to the increase in the number of carbon particlés wiore number of exchangeable sites for adsorpsiod
saturation which occur as a result of non-availgbdf exchangeable sites on the adsorbent. Thie Fégroval at
higher dosage is expected due to the increasedtsigsurface area and availability of more adsanpgites. The
removal of Rhodamine B from the solution is noted énitial concentration of 100 mg'LThe percentage of dye
adsorbed increases along with the increase of belsbdosage from 50-150 mg'LAbove 100 mg of adsorbent
dose the equilibrium of dye is reached and no esxein the % removal of dyes at this point andhgonano
composite of 100mg is chosen for subsequent expatsn
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® 40 S 30 ——
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Adsorbent dosage{mg)

Fig.4. (a) Effect of particlesize and (b) adsor bent dosage for adsor ption of Rhodamine B dye on nano M gO composite

Effect of Contact time

The adsorption experiments are carried out foediffit contact times with a fixed adsorbent dosEO() at room
temperatures. It is observed that the uptake ofijleeincreases with time. The extent of adsorpisorapid in the
initial stage and becomes slow in later stageséturation is attained around 2 hours. This showas equilibrium
can be assumed to be achieved by 2 hours of cadineet It is basically due to saturation of theiaetsite which
does not allow further adsorption. The adsorptaie is found to decrease with increase in time.

Effect of Initial dye concentration

The study of initial dye concentration is studigaviarying the dye concentration from 20 to 100 niy The rapid

adsorption takes place in the first 30 min. Them ddsorption rate decreases gradually and the @soreaches
equilibrium. This is because at low adsorbate/dusutrratio, the number of sorption sites in theaneomposite but
as the ratio increases the adsorption sites aneasad|, resulting to decrease in the sorptioniefficy. At high initial

concentration, the gradient between the solutiompéa and the centre of particle enhances dye diffuthrough the
film surrounding the particle and in the porousawwk of the nano composite.

Effect of pH

The pH of the dye solution plays an important rivlethe whole adsorption process. There is an is&rda
adsorption capacity of the nano composite is ndtathe pH increases from 2 - 6, whereas abokie &dsorption
amount was only slightly affected by pH. As pH bEtsystem decreases, the number of negatively etharg
adsorbent sites decreases and the number of ghgitivarged surface sites increases. This favbieradsorption of
positively charged dye cations due to electrostafuilsion. In addition, lower adsorption of RhodiaenB at acidic
pH might be due to the presence of excesihs competing with dye cations for the availaddigorption sites.

Adsor ption kinetics

The study of adsorption kinetics describes thetsalptake rate and evidently these rate contrelsdkidence time
of adsorbate uptake at the solid—solution interfackiding the diffusion process. The adsorptiardgtis tested for
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four models i.e. pseudo first order, pseudo secordkr, intra- particle diffusiorand Elovich model. The
experiments are carried out for time intervals egfrom the 0 to 120 min at constant temperatuiié, ¥00 mg L
of Rhodamine B by keeping other parameters constant

Pseudo first order kinetic model
Lagergren proposed a pseudo-first order kineticehad given below

ky
log(qe — q,) = logq, — 2303"

Where k (min™) is the rate constant of the pseudo-first ordeogation and the rate parametercén be directly
obtained from the intercept and slope of the pfolbg(ge —¢) Vs time t(Fig.5.a). The correlation value of R
0.9926 for 100 mg T of the dye. The equilibrium adsorption capacity2i3.27 mg ¢. And the calculated
equilibrium adsorption capacity is 21.25 mgfgr 100 mg [*. The calculated and experimental results reves| th
the pseudo-first order model provides a good appration to the experimental kinetic data for theaybtion of
Rhodamine B from aqueous solution.

Pseudo-second-order kinetic model
The pseudo-second-order kinetic model is based hen assumption that the sorption follows second rorde
chemisorption. Pseudo-second-order kinetic modgivisn as

d

2 = ka(de - )’

Where k is the pseudo-second order rate constant of dyerption. The plot of t/q versus t (Fig.5.b) shogide a
linear relationship, from whichykcan be determined from the slope and intercetiteoplot are listed in the Table 1.
The correlation value Rs 0.9754. The rate constantik 4.97x10 g mg* min™. So, when the correlation value of
pseudo-second order is compared with pseudo-fidgrpit is concluded that the pseudo-second dedeot totally
adequate to describe the adsorption process.

Intra-particle diffusion model

There are essentially three consecutive mass tansteps associated with the adsorption of soludm the
solution by an adsorbent. These are (i) film diffus (ii) intra-particle or pore diffusion, and ifiisorption into
interior sites. The third step is very rapid anddefilm and pore transports are the major stepgraiting the rate
of adsorption. In order to understand the diffusioachanism, kinetic data is further analyzed ughwyintra-
particle diffusion model based on the theory preglsy Weber and MorrisThe intra-particle diffusion equation is
given as

q = Kt + C

Where qis the amount of nano composite adsorbed (figkgthe intra-particle diffusion rate constant(mg g
min®®) and C is the intercept anglks determined from the slopé the plot of gversus*°(Fig.5.c). The calculated
value of kis (0.52 - 0.88) mg gmin®®and C is (0.85 - 0.93%he correlation coefficient (R value is 0.9930 for
the nano composite. The higH Ralue indicates that intra-particle diffusion migiay a significant role in the
initial stage of the adsorption. The value of inggt gives an idea about the thickness of bounidaer ie., larger
the intercept greater is the boundary layer. Thebt#onature of plot may be explained by the faet the initial
portion is boundary layer diffusion effect whilestfinal linear portion is the result of intra palei diffusion.

Elovich model
Elovich equation is also used successfully to diescecond order kinetic assuming that the actolad surfaces
are energetically heterogeneous, but the equaties dot propose any definite mechanism for adseradsorbent.
It has extensively been accepted that the chemisarprocess can be described by this semi-empigigaation.
The linear form of this equatids given by:
1l B+ 11 t
q: = s Ina —=In
‘B B
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Whereua is the initial adsorption rate (mg'gnin®), and the parametéris related to the extent of surface coverage
and activation energy for chemisorption (g“Hhgrhe Elovich coefficients could be computed frtime plots gVvs

Int. The initial adsorption rate and desorption constafitare calculated from the intercept and slope oftheght-
line plots of g against Int as shown in Fig.5.d. The kinetic cantt obtained from the Elovich equation were
presented in table 1. It will be seen that applidgof the simple Elovich equation for the presdinetic data
indicates that the Elovich equation is able to dbegroperly the kinetics of Rhodamine B onto hanmposite.

Table 1: Kinetic Parametersfor the adsor ption of Rhodamine B dye onto nano composite

Pseudo first order Pseudo second or der Elovich
K1 | R ko | R a I B | R
1.15x10" 0.9926] 4.97x10 0.9754] 1.722 1919 0.9895
1.20 10.00
9.00
a
1.00 8.00
7.00
__ 030 RZ=0.9926 6.00
¥ - .
T 0.60 < s.00
¥ . 4.00
0.40 3.00
2.00
0.20 100
0.00 0.00
0 50 100 50 100 150 200
Contact Time{min) Time{min)
22.00 R?=0.993 25.00
2000 - ¢
20.00 d RZ=0.9895
18.00
)
o 16.00
14.00
12.00 -
10.00
2.00 4.00 6.00 8.00 1000 12.00 0.00
SORTT 3.00 3.50 4.oo|“t 4.50 5.00

Fig.5(a). Pseudo first order (b) Pseudo second order (c) Intra particle diffusion (d) Elovich isotherm for the adsor ption of Rhodamine B

dye onto nano composite

Adsor ption isotherm
Langmuir isotherm

Langmuir isotherm model is based on assumptionahsdturated monolayer of adsorbate moleculesesept on
the adsorbent surface, the adsorption energy istaohand there is no migration of adsorbate métscin the
surface plane when maximum adsorption capacity rsccthe linear transformation of the Langmuir egrais

given by
1 1 N 1
qe. qObCe qe
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Where @ is the maximum amount of adsorbate per unit méssdsorbent form a complete monolayer on the
surface (adsorption capacity), €enotes equilibrium adsorption concentration ilitsmn, ¢ is the amount adsorbed
per unit mass of adsorbent and b is the bindingggneonstant. A plot of 1/Oversus 1/gis graphically represented
in Fig.6.a. The values of J&and b are calculated from the intercept and sl@spectively and the results are
presented in Table 2. A further analysis of thedranir equation can be made on the basis of a dimaess
equilibrium parameter, Ralso known as the separation factor that is giwethb following equation.

1
R=TTbcy
The data related to the equilibrium obeys well wilile Langmuir models. The maximum adsorption capaifi
adsorption of Rhodamine B by Langmuir isotherm8s20 mg ¢. The R value 0.9908 suggests that the Langmuir
isotherm provides a good fit to the isotherm ddathe value of R was 0.2026which favours adsorption i.e.
formation of monolayer of Rhodamine B on the swgfatnano composite.

Freundlich isotherm
The Freundlich equation is used to determiningaimgicability of heterogeneous surface energyhaadsorption
process. The empirical Freundlich equation is esged as:

1
Ing.= InK¢ +H In C

Where k is measure of adsorption capacity (md) gnd n is adsorption intensity. 1/n values indictite type of
isotherm to be irreversible (1/n = 0), favorable<{@/n < 1), unfavorable (1/n > 1). The plots ofgnvs In G
(Fig.6.b) shows linearity (R= 0.9825).The values of;kand n given in the Table 2. Values of n lies 1@dndicate
an effective adsorption. It also indicates degrefaworability of adsorption. The Freundlich adstiop capacity by
this plot is 13.48 mg§ Higher value of kindicates higher affinity for Rhodamine B adsaspti From the results it
was clearly observed that both models were wetkduior adsorption of Rhodamine B on nano comppbité the
regression factor as well as the calculated aneréxgntal values correlates more correctly with ta@gmuir
values, on this basis it could be concluded thagdmine B form monolayer on the surface of nanopmsite.

Temkin isotherm
Temkin isotherm model predictsumiform distribution of binding energies over thepplation of surface binding
adsorption. Linear form of Temkin equation is exy3ed as:

qe. = BInA + BInC,

Where B = RT/b, b is the Temkin constant relatetieat of sorptiong. (mg g*) and G (mg L?) are the amount of
adsorbed dye per unit weight of adsorbent and wnbbd dye concentration in solution at equilibriwespectively.
Therefore, a plot of gversus In ¢ (Fig.6.c) enables one to determine the constardsddB. From Table 2, nano
composite has maximum binding energy which is unify distributed. The value for constant B is 0.9mg'" is
heat of adsorption. The correlation coefficient@®906 obtained shows that adsorption of RhodarBireso
follows the Temkin model.

Table 2: |sotherm Parametersfor the adsor ption of Rhodamine B dye onto nano composite

Langmuir Freundlich Temkin
Qo B R KF n R B
16.2| 3.401| 0.9908 13.48 2.123 0.98P5 0.0749 0.9906
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Fig.6(a). Langmuir adsor ption isotherm (b) Freundlich adsor ption isotherm (c) Temkin adsor ption isotherm (d) Vant-Hoff isotherm for
the adsor ption of Rhodamine B dye onto nano composite

Thermodynamic study

In order to investigate the effect of temperatundale uptake of Rhodamine B the process is caaugdt different
temperatures ranging from 300K, 310K and 320K. Tamperature affected the equilibrium uptake. The
equilibrium of Rhodamine B adsorption capacity ottbthe adsorbents are better at higher tempesmasgehe
adsorbed amount of Rhodamine B increases withigkdr temperature. Higher uptake at high tempesatudue to
the increase in molecular diffusion or may be bttied to the availability of more active sites be surface of the
related with several thermodynamic parameters oty free energy changa@®), enthalpy AH®), and entropy
(AS) which is used to decide whether the adsorptiam $pontaneous process or not. Thermodynamic peesme
can be calculated from the following equation

AG® = —RTInK,

Where R is the universal gas constant (8.314 Jml%), T the temperature (K), andygKs the distribution
coefficient. If the value oAG’ is negative, the chemical reaction can occur spwuusly at a given temperature.
The Ky value is calculated using the equation

Ky = =
d e
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Where g and G are the equilibrium concentrations of MG (mg@'Lon the adsorbent and in the solution,
respectively. The enthalpy changeH{) and entropy chang@®°) can be calculated from the following equation.

AG? = AH® — T AS°

This equation can be written as

InK. = AS® AH°

M4 =R TRT

The thermodynamic parameters/l- andAS> are obtained from the slope and intercept of thehetween log i
versus 1/T respectively from the Fig.6.d. The Gilile® energy changea@®) were calculated from the above
equation and the values a6°, AH?, andAS’ for the adsorption of Rhodamine B onto nano coritp@se given in
Table 3. The negative values &&° indicates the spontaneous nature of the adsorptioress. The magnitude of
AG® also increases with increasing temperature indicateat the adsorption is more favorable at higher
temperatures.

Table 3: Thermodynamic Parametersfor the adsor ption of Rhodamine B dye onto nano composite

AG- AS AR
Conc. (mg/L) | T(K)| K | (3 morty | (3 mol* K™ | (kd mor)
300 | 182] -15017
20 310 | 19.2] 19994 74.42 238
320 | 20.1] 28058
300 | 38| -10625
40 310 | 47| -13932| 5208 16.7
320 | 64| -18133
300 | 32| 8207
60 310 | 39| 11281 4057 13.0
320 51 -1501.7
300 | 26| -4525
80 310 | 30| 6944| 2282 73
320 | 35| 9656
300 | 24| 3116
100 310 | 28| 5533| 1623 5.2
320 | 32| 8207

The negative values ofH° indicate that the exothermic nature of the adsmmpbf Rhodamine B onto nano
composite. Further, negativeG’ values indicate spontaneous nature of the adsarptiocess and positivaS’
values indicate the affinity of the adsorbent of dy

CONCLUSION

The current study investigates the equilibrium #reldynamics of the adsorption of Rhodamine B oraioo MgO
activated carbon prepared fratelonix regia. The adsorption capacity of the adsorbent is cemably affected by
initial concentration, adsorbent dose, particlee sizontact time, temperature and initial pH. Theoaption of
Rhodamine B is exothermic in nature with the adsonpcapacity increasing with increasing tempemturhe
Langmuir, Freundlich and Temkin models are usedifermathematical description of the adsorptiorilidggium of
Rhodamine B onto nano composite. The experimensigh ditted well to Langmuir and Temkin adsorption
isotherms. The kinetics of adsorption RhodaminenBiano composite is studied by using four kinetadeis. The
adsorption proceeds according to the pseudo-ficdranodel and Elovich which provide the best datien of the
data in all cases and diffusion was not the oatg-controlling step. According to Elovich modéle tresults show
that the rate could be enhanced by increasing diserption temperature. The enhanced adsorptiomésta the
chemical adsorption of the dye on the nano coabeldesit. NegativeAH and positiveAS values indicate that the
adsorption of Rhodamine B onto nano composite isttexmic. Rhodamine B has good affinity towards the
adsorbent as there is increasing randomness ablildesolution interface during the adsorption g
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