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Abstract

The methylene blue (MB) adsorption from the aquesnlation on activated charcoal from soapnut skglineapple waste
were studied in batch mode. The influence of a mpgrameter determining the efficiency of the pesgesuch as the initial
concentration, the adsorbent dose and the coritaetdn the removal process, was studied. Expermhatiidies have shown
that the adsorption capacity of methylene bluedases with the increase of the adsorbent doseendates with the increase
of the initial concentration. The equilibrium tinef 120 min was observed. The considered optimak dos removing
methylene blue from aqueous solutions from soaphetl & pineapple waste were 0.6 g & 19 respecyiv€he equilibrium
data corresponds precisely to the Langmuir isotherm
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1. Introduction

Polluting effluents by various chemical indussriike the textile, color dye, cosmetic & beautyquct, paper and pulp and food
processing industries contains significant amodirodoring agent and these harmful coloring agéraissported to surface water
streams that can cause various environmental asldgécal problems (Singh, Mohan, Sinha, Tondon, &s§ 2003). “Water is
life” but over the time water is also become sowtearious problems because of anthropogenic itiev Day by day more and
more pollutant increasing in water resources, pioltucondition become worsen when it comes to dmpiel countries.

Dye is one of toxic pollutant and it needs to remdnom wastewater before it discharges in wateouess (Oden & R, 2014).
Dyes cause carcinogenic effects on human body alukeir toxicity. Ecological system of aquatic lsigs highly sensitive to
sunlight reaching up to plants inside the aquabidyband we know even very low amount of dyes carseduge difference in
strength of light passing through it. For exampéss than 1ppm concentration of methylene blueadyereduce light up to that
limit where photosynthesis can be prohibited, ge it very important to remove dyes from wastewatesfore it discharges to
water bodies (Patil, Renukdas, & Patel, 2011; Sigigal., 2003). Many methods and advanced techiesage developed in last
few decades for wastewater treatment such as chemiecipitation, various filtration technology,cteologies based on ion
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exchanges, reverse osmosis and many more but tdessologies have own limitations for dyes remaad cost effectiveness.
Due to high efficiency and easy recovery adsorpaemain as most favorable for the pollutant reah@Patel & Vashi, 2012).
Removal of dyes using activated charcoal highlyduiseresearch activities. Biomass wastes such escabs, coconut shells,
palm skins, apple pulp, chickpea peel, olive andhutashells, cherry stones, rice bran, oil palmlpetea wastes, bagasse of
sugarcane and waste of palm oil fruit bundles Haaen found to be appropriate for making activatedban. It is reported by
various researchers that high surface area ofadetivcarbon, high yields and better porous stracisirachieved in chemical
activation comparing to the physical activationr{@uoda, Tiwari, Sharma, & Raunija, 2013).

In this research activity soapnut shell and pinéapyaste being used for making activated carboapsat shell contains high
carbon and low inorganic substances which is sleithdy chemical activation (Ozer, Imamoglu, Turh&nBoysan, 2012). Using
soapnut shells and pineapple waste together fatusing activated carbon is reported very limitediterature.

Among the many reagents proposed for chandctivation zinc chloride (Zngl phosphoric acid (#PQ,), aluminum
chloride, magnesium chloride, potassium hydroxiki@id), sodium hydroxide (NaOH) etc. out of which 2pCGH;P0O;, and KOH,
are the most commonly used (Gong, Xie, Yang, & Y21,3; Kumar, Ramalingam, & Sathish kumar, 2011h&ada, Sharma, &
Singh, 2017).

This research aims to investigate and analyze ptisorefficiency of activated carbon prepared byngssoapnut shells and
pineapple waste for removal of methylene blue ds@® aqueous solution.

2. Material and M ethods

2.1 Material: Soapnut seeds and pineapple waste are purchasaddcal shop in Kanpur. Synthetic wastewater wapgred
from methylene blue dye ;6H:sCIN3;S (Molar mass: 319.85 g/mol). High grade chemiwedse used for experiment such as
hydrochloric acid, sodium hydroxide, ortho phosphoacid, sodium thiosulphate, iodine solution, $wipc acid, starch,
purchased from Thomas Baker.

2.2 Feed preparation: The seeds are broken manually in a traditional imortar-pestle. The internal flexible part from the
soapnut is discarded because its adsorption cgpaey be low and hard shell of the seed used fepamation of activated
carbon. After washing the shell and pineapple wastk double-distilled water and at 105 °C it idedr in a laboratory hot air
oven for 24 hrs. The shells of dried soapnut shadl pineapple waste were grinded in smaller size.

2.3 Activated carbon preparation: The coarse soapnut shell and pineapple waste i iwith phosphoric acid @RQy) in the
1:1 wi/v ratio and kept for digestion in hot air avat 100 °C for 3 hours. Now this mixture is kapmuffle furnace at 500 °C for
1 hour 30 minutes. After carbonization the treateaterial is removed from the muffle furnace andcelan desiccator for cool
down to the room temperature. The material is was®weral times with double-distilled water to écatk the hints of free acid
until it attains the pH value of 6. After that aetied carbon is dried in laboratory hot air ovenSdwours at 105 °C. The produced
activated carbon is crushed, sieved and storecbiatare proof container.

3. Results and Discussion
3.1 Proximate analysis: The proximate analysis of the samples is done sfitimdard method and yielded the following results

shown in Table 1:
Table 1. Proximate analysis

S.N. Amount , %
Content Soapnut Shell Pineapple Waste
1 Moisture 5.08 2.31
2 Ash 11.37 4.48
3 Volatile M atter 58.43 77.35
4 Fixed Carbon 25.12 15.56

Proximate analysis aids us to evaluate the amolunmoisture, volatile, ash content and residual carpresent in the sample
(Kurniawan & Ismadji, 2011). Result shows that #mount of moisture in soapnut shell is significaritigh while ash and
volatile content are low. The fixed carbon conterdoapnut shell is high as comparison to pineapplste.

3.2 Yield and characterization of activated carbon: The various characterization data is shown in Ta@bdeich as BET, pH, bulk
density, yield of activated carbon etc. There gmsicant changes in data for both precursor bapsut shell and pineapple waste.
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Table 2. Different properties of activated carbon

S.N. | Properties Soapnut Shell Pineapple Waste
1 Activated Carbon Yield,% 40.97 35.48

2 Bulk density, g/mL 0.383 0.417

3 lodine number, mg/g 1248.93 785.85

4 pH 6.76 6.28

5 BET surface area, g 1287.770 987.890

6 Average pore radius ,A 1.39x10 1.31x10

7 Total pore volume, cc/g 8.9x10 8.3x10"

3.3 SEM analysis: The scanning electron microscopy (SEM) analysis used to observe surface morphology of activaaeolon.
Figure 1 clearly shows that widespread varietyarep and fibrous structure are present in activedelon.
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Figure 1. SEM Images of (a) Soapnut shell (b) Pineapple evast

3.4 Calibration curve: To obtain the amount, adsorption of methylene lilye by activated carbon, an absorbance calibration
curve versus concentration was drawn. Methylene llye was prepared at different concentrations indbsorbance was
measured by spectrophotometer. The graphical repteion of absorbance versus concentration prdvédstraight line through
the origin as shown in Figure 2. This was usedadnjunction with the various absorbance values & 66 wavelength light
samples.

y =0.0939 x + 0.0065 (2)

By equation 1 we can find the equilibrium concetibraof the sample. The percentage color removgivien by Equation (2):

C,-C
% color removal =2——2 x100 (2)
0
where G(mg/L) and G (mg/L) is the initial and equilibrium concentratiof the sample.
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Standard Curve (Concentration Vs. Absorbance)
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Figure 2. Calibration curve

3.5 Effect of initial concentration on adsorption: Adsorption experiments were carried out in thecemtration range (10-50 mg/L)
and an adsorbent dose of 0.5g. The amount of aeddviB decreases with increasing initial concergrgtiwhile maximum
adsorption is obtained at the lowest concentraflidm initial concentration of MB was plotted agaitie adsorption percentage
of MB (Figure 3). The observed trend shows thé itigher in soapnut shell in comparison to pindampmaste. The amount of dye
adsorbed per unit mass by adsorbent highly depénalerinitial concentration of dye, at lower conaetibn it possesses
maximum removal of MB (Mahapatra, Ramteke, & Palj@#812; Yang & Qiu, 2010).

Effect of Initial Concentration on Adsorption
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Figure 3. % Removal of MB vs Initial concentration by Soapshell and Pineapple waste (Amount of adsorbeéhbg,
Adsorption time = 2 hr, Volume of adsorbate = 100ml

3.6 Effect of adsorbent dose on adsorption: Effect of various amount of adsorbent is studiecc@tstant time to investigate
minimum amount of adsorbent required to achieve0%dGdsorption, 0.2,0.4,0.6,0.8,1.0 g of absorbenised respectively,
concentration of MB dyes is taken 100ppm (sampleme 100 ml). As expected, increase of absorbermtuaiincreases the
adsorption of MB dye, 0.6g of soapnut activatedoaris achieved nearly 100% adsorption and for ssameunt of adsorption 1g
of pineapple waste activated carbon utilized. Abawealysis concluded that 1g and 0.6 g are respdgtarmount of pineapple
waste activated carbon and soapnut activated céedyaemoving 100ppm MB dyes solution of 100ml. szonomical point of
view soapnut activated carbon finds to be moreifémgor dye removal (Dargo, Gabbiye, & Ayalew, Z)Mohammed MA,

Shitu A, & Ibrahim A, 2014).
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Effect of Adsorbent Dose on Adsorption
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Figure 4. % Removal of MB vs Adsorbent dose by Soapnut Shélineapple waste (Concentration of adsorbateGpph,
Volume of adsorbate = 100 ml, Adsorption time =nGid)

3.7 Effect of contact time on adsorption: Figure 5 shows that, at 100 ppm concentrationlieguim contact time achieved within
120 min for MB after that removal efficiency becoemnstant. Firstly, the percentage removal for M&swapid up to 80 min
thereafter it proceeds at a slower rate and finathgins saturation (lbrahim, Haruna, & lbrahim,120 Sugumaran, Susan,
Ravichandran, & Seshadri, 2012). Generally, thetamintime for adsorption is a crucial step to ustird how the MB

(adsorbate) approach to the adsorbent surfacerérheval of the adsorbate is higher in the beginming to the availability of

high surface area after that it is saturated ddevioactive sites present on the adsorbent.

Effect of Contact Time on Adsorption
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Figure5. % Removal of MB vs Contact time by Soapnut SheRi&eapple waste (Amount of adsorbent = 0.6g, Velwin
adsorbate = 100ml, Concentration of adsorbate pAD)
3.8 Adsorption isotherm study: Langmuir isotherm study is carried out to undemtadsorption occurring on surface of both
adsorbent, Langmuir isotherm is appropriate for bgemeous (Mahamad, Zaini, & Zakaria, 2015; Mali@Q£2, Selvanathan &

Subki, 2015). In Langmuir sorption, each moleculesarbate which is adsorb on surface of adsorbastitientical activation
energy. Langmuir isotherm is represented by folimpiEquation (3):

L

% Removalof MB

K.C
=__L"e 3
% 1+a C, )

In Equation (3)g. represent the concentration solid phase sorbagudibrium condition, bottK,_ and a are constants.
Equation (4) is the linear form of Langmuir equatio
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Co_l,dc
9 Ko K
In this analysis linear form of equation is used doalysis of Langmuir isotherm, value of Ce /qeCesare almost linear which

show reasonable fitting of Langmuir isotherm. Valaé Langmuir isotherm is given in Table 3. Freuctllisotherm is used for
multilayer adsorption isotherm (Hameed, Din, & Aldna007; Joshi, Bansal, & Purwar, 2004), represenyeEquation (5):

(4)

— 1/
0. = K:C." )
where, Kk is Freundlich constant. Calculated values arefitest with Langmuir isotherm and it is shown iafile 3

Table 3. Different properties of activated carbon

I sother m Parameters Soapnut shell Pineapple waste

Langmuir

K (L/g) 9.9701 9.6154

a_(L/mol) 1.4138 1.4192

R? 0.9851 0.9823
Freundlich

N 7.9114 5.2002

Ke 4.52 3.9243

R® 0.9618 0.9218

4. Conclusions

The current study present that activated cademived from soapnut shell and pineapple wastenigféective adsorbent for
methylene blue (MB) removal from the synthetic easiter. The adsorption efficiency depends on pmopasameter like run
time, initial concentration, pollutants type etceTadsorption capacity of soapnut shell is muclatgrethan that of pineapple
waste derived activated carbon. The soapnut sbeBgss high surface area and require lower adsadbea for the removal of
methylene blue dye i.e. 0.6g, the adsorption isathgata fits well with langmuir isotherm. The dysmoval is about 99% & 96%
from soapnut shell & pineapple waste respectivelyerall soapnut shell and pineapple waste-baseatlaeist can play vital role
in environmental remediation.
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