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ABSTRACT

Color is one of the most important contaminant destof wastewaters such as textile, leather, dyeing plastic
industries, cosmetics, paper and paint industry éoml industries. Present study was conducted thighaim of
evaluating the efficiency of processed walnut lowder for methylene blue color removal from aquesalutions.
The study was experimental- intervention type.hin study, initially walnut bark samples were millenld then
sieved and 80x360 um particles were separated afidated. In order to removing impurities, millegnsples were
rinsed several times by sodium bicarbonate detdrgeh N HC and distilled water and dried at 105%€ 2 hours.
For measuring absorption amount and color concelitra spectrophotometric method was utilized at 663n
Results showed that removal percent of methylame dye increased by increasing in dye initial coricion and
contact time. Absorption data for studied absorbfetiows Freundlich model with regression coeffitiof R=
0.93. Processed walnut bark powder as an inexpereid possibility to preparation in different cotolis could
be utilized as strong absorbent for water and waater treatment. Strength of the present study ccdag
utilization of inexpensive and easy biotechnolagyefhvironmental pollution.
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INTRODUCTION

Color is one of the most important contaminantdestof wastewaters such as textile, leather, dyaimg) plastic
industries, cosmetics, paper and paint industry foaodl industries[1]. Discharged dye compound from these
industries is very dangerous and has great envieoteth problem®]. Dye materials of industrial wastewaters are
considered due to toxicity for aquatic organisnistodtion of efficiency in common water treatmegstems and
aesthetic aspects. Since colored wastewaters osiriels in receptor water results to eutrophicagibanomena and
interference with waters ecology, so even totalypahts were removed from water, residual dyesrenmentally
are very important which depends on dye type asctdancentratiori3, 4]. In terms of health issues, dyes have
carcinogenesis and mutagenesis property and cesldtrto allergy and skin problems. Dyes are gdhehave
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aromatic complex molecular structure. Presencéedd compounds in industrial waste waters impdireldgical

processes due to very little biodegradability. Mostdyes are stable against light and heat, onother hand,
technologies which increase their resistance tadblieg agents, sunlight and oxidation, caused teeparation of
them from usual treatment systelis 6]. Therefore, bleaching is one of the prominent etspef wastewater
treatment prior to discharge to the environmentePDyemoval from wastewater is difficult becausehdfir late

degradability and usually could not be removed ujlocommon treatment systems. Usually, aerobicobicél

systems were not successful for wastewaters blegcliommon ways for dyes removal include coagutatind

flocculation, oxidation or ozonation, ultrafiltrati, electrochemical sorption, membrane separatongchange as
absorption procedd].

However, these methods generally were not utilidee to high cost and being uneconomic. Chemical and
electrochemical oxidation and coagulation are matfical in industries in large scale. In contrasirption method
mainly utilized for dye removal from wastewatg¢@. The most common absorbents include silica alurfha
metal hydroxides, bentonite soil, cellulose phosphoate, coke, Chinese soil and granular-powderdiaed
carbon. Among various absorbents, activated carbame of the most effective materials which used dye
sorption. Since processing and rehabilitation divated carbon is expensive and some parts of atetilvcarbon
wasted at various stages of restoration, researdcrer attempting to find novel and inexpensive dizsds and
many studied are conducting for developing low-@txorbents applicatiofig].

In the present study, a low cost absorbent caltedgssed powder of walnut bark was used for matleytdue dye
removal. Although this dye has no serious dangerite interested dye was accepted as an indesgard to dye
removal. Accordingly, the aims of the study werelé&bermination of sorption isotherms, effect of @amtration and
contact time on removing methylene blue using sed powder of walnut bark from aqueous solutions.

MATERIALSAND METHODS

The study was experimental- intervention type.Ha study, initially walnut bark samples were milladd then
sieved and 80x360 pum particles were separateddaletted. In order to removing impurities, milleansples were
rinsed several times by sodium bicarbonate detérfeh N HC and distilled water and dried at 1036€2 hours.
Methylene blue removal using walnut bark studiedliscontinuous system at different contact timasoirder to
determination of absorbent pH, 5 g/l sample preparalistilled water and preserved in laboratorgaitions for 24
hours. Then pH values of solution at 3-8 range feaghH-meter at six levels. In order to determioatdf the
efficiency of processed powder of walnut bark intmyiene blue removal, initially 5 flasks containia@Oml 0.1
mg/l methylene blue solution added to each flaglenl 1, 2, 3, 4 and 5 g/l absorbent respectivetieddo flasks
No. 1 to 5 and stirred for 10 min at 300 rpm. Afi€r min, flasks containing separately filtered bwatWan filter
paper and filtered solution transferred into tubfter transferring solutions on filter paper, kaswere stirred for
10 min again. After second stirring, flask contamwere filtered. Similar steps were repeated tiodf fourth and
fifth 10 min (30, 40 and 50 min) and flasks residk@utions were filtered. Finally, absorption & ibes measured
by spectrophotometer Shimadzu Model UV-120-02 a3 @én. In order to processing walnut bark, five dye
concentrations (100, 200, 300, 400 and 500 mg/tewélized. Each experiment had three replicatiamd mean of
measurements were reported as final result. Appraté analysis of utilized walnut bark componentsluide
cellulose (36.9%), hemi-cellulose (17.9%), lign2#(8%), extractable compounds (8.8%) and mois@#e) (

In the present study, effect of various parametersh as proper contact time, absorbent dose arfieretif
concentrations of dye were studied. After detertndmaof proper contact time and absorbent dosepeates
related to absorption isotherm on processed powti@ralnut bark were determined. Absorption isothenvere
studied using Freundlich and Longmuir equations.

RESULTS

Results of the study presented in Tables 1 to f&cEdbf pH on methylene blue removal rate studkd.(1). As can
be seen in Figure 1, methylene removal percenttaffieby solution pH and by increasing pH from & tmethylene
removal increased on absorbent surface and at hjgtevalues removal rate decreased. So, pH valugDofvas
selected as optimum pH for the afterward experimeAfter pH optimization, absorbent and methyleeeb
solution contact time was optimized. At constantyattue of 6.5 and 1 g/l absorbent amount, and nhetleyblue
concentration of 100-500 mg/l, the effect of cohtane on removal rate studied at 10-50min timegearThe study
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showed that by increasing contact time from 10 toi®0 min, methylene removal rate increased, sbhiggnest
removal rate for powder obtained as 51.4 perce®0amin contact time and 500 mg/l methylene andldinest
amount by 28.4 percent obtained in 10 min conter® tind 100 mg/l methylene (Fig. 2). In order tadstthe effect
of absorbent dose on methylene blue removal, var@uounts of absorbent exposed to 100-500 mg/I yiestd
blue solution (Fig. 3). Results showed that indreaabsorbent dose from 1 to 5 gr resulted to esedn methylene
blue removal so that highest removal by 63.54 perobtained in 5gr and 500 mg/l methylene blue kwebst

amount obtained by 1 gr absorbent and 100 mg/lterik blue solution as 16.8 percent.
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Figure 1- Effect of pH on methylene blue removal through studied
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Figure 2- Effect of contact time on methylene blue removal through studied
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Figure 3- Effect of absor bent dose on methylene blue removal through studied absor bent

Absorption isotherms are mathematical equatiorefgiaining the equilibrium state of absorbate betwsolid and
liquid phase. Experimental data for absorption iapiiim were studied by Freundlich and Longmuir @ipsion
isotherms. Results showed that methylene blue ptisnron studied absorbent follows Freundlich isoth (R=
93%).

DISCUSSION

pH is one of the important factors which affect @psion process through effect on dye structure sundace
charge. According to results, by increasing pH @ajulye absorption increased, so that at pH ofnéebhylene blue
dye absorption on processed powder of walnut barfopmed with proper efficiency. Results are in sistent with
other studies. Ong et al. (2007) reported thattheaclyes absorption percent on rice bran incredseihcreasing
pH. These authors reported that at low pH amowfitsprbent surface surrounded by proton contairamgoxylic
factors and prevents appropriate dye absorptiois &hent is evident for studied absorb§dit Hameed et al.
(2007) studied AG25 dye absorption on palm activateh at 2-13 pH values and reported that by isergapH,
dye absorption decreased because of increasingr@t and change in surface charge. Although apgsrtre
results of present study are different form Hamneedal. (2007) findings, but basically effect of m dye
absorption completely equal. Therefore accordingesults of the present study and other ones irbeaconcluded
that considering to effect of pH on surface charfgollutant and absorbent utilized for treatmefitect of pH must
be evaluated specificalljl0]. As can observed from results, dye removal efficyeincreased from 16.8 to 63.45
percent as absorbent dose increased and remowdlertbdao maximum amount at 5 absorbent dose. Inerieas
methylene blue removal by increasing absorbent deselts from increasing active and efficient scefarea for
absorption. The results confirmed by Ong et al072(J9]. According to results, removal percent increasgd b
increasing initial concentration of the dye and mmaxm removal percent observed at 500 ug/l by 6pdEent.
Results are in consistent with Mehmet et al, re$at].

The effect of contact time for processed powdewalhut bark on methylene blue removal percent viadied at
500-100 pg/l. removal percent increased by incngasontact time which are in good consistence Wimin yasin

et al. results who studied methylene blue remoyaldiivated carbon at 50 to 100 ppm. Results shdthetdcontact
time had prominent contribution in methylene blwmoval, which was due to strong bindings betweea dy
molecules and absorbent by increasing contact [ti2le
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CONCLUSION

Overall results of the present study showed thatgssed powder of walnut bark could have many egidins due
being inexpensive than activated carbon and no beexttivation step, higher physical resistance ganed to
activated carbon and easy accession to requirethpyimaterials and ability to remove various palhis. Strength
of the present study could be utilization of inexgige and easy biotechnology for environmentalypigh. Also

results showed that methylene blue removal effiancreased by increasing contact time, initiaha@ntration of
dye and absorbent dose.
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