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Abstract: This study present separation and removal of mataghneen from wastewaters by sand filtering
modified with sulfur nanoparticles as adsorbenffddént parameters were optimized. The concentrabid
malachite green in the dilute phase was deterntigadeasuring the absorbance at 633 nm. Maximumvamo
efficiencies were obtained at pH=5 by using 5g bsambent. The method showed good linearity for
determination of malachite green in range of 1-1 i with a regression coefficient 0.9991. The effeict o
some interfering ions on the removal process was ialvestigated. The relative standard deviatiddRfor 4
and 6 mg [* of real sample of malachite green dye were 3.7i865a27%, respectively.
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I ntroduction

Malachite green (MG) is traditionally used as a.dyidlions of kilograms of MG and related triarylitiane
dyes are produced annually for this purpoMG is active against the oomycete Saprolegniachvimfects fish
eggs in commercial aquaculture, and other fungirtheumore, MG is also used as a parasiticide and
antibacteridl. It is a very popular treatment against ichthybphis in freshwater aquaria.

Malachite is a copper carbonate hydroxide minavith the formula CeCO5(OH),. This opaque, green banded
mineral crystallizes in the monoclinic crystal €t and most often forms botryoidal, fibrous, @lagmitic
masses, in fractures and spaces, deep undergnebirde the water table and hydrothermal fluids ptevthe
means for chemical precipitation. Individual crystare rare but do occur as slender to aciculasni
Pseudomorphs after more tabular or blocky azumystals also occur. Typical malachite is laminatedt
whether or not microbes intervene in its formai®onknown.

Malachite green (MG) is a metallic-looking crystildissolves in water easily as a blue-green &wiutlt is a
toxic chemical primarily used as a dye and has beemd very effective in treating parasites, funigééctions,
and bacterial infections in fish and fish ejg®n uptake, MG is rapidly reduced into leucomaiteciyreen
(LMG) and deposited in the fatty tissue of the figth little MG remaining.

MG can cause significant health risk for humans whbo contaminated fish. For example, it can cawse |
tumor formation and is suspected of carcinogenbaige already banned MG in fishery. Due to its tmst and
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antifungal effectiveness, MG is still being usddghlly as indicated in the European Rapid Alerst8m for
Food and Feéd Therefore determination and removal of MG in eaiple especial water sample by simple
and reliable method is very importaht

This study present separation and removal of matagheen from wastewaters by sand filtering medifwith
sulfur nanopatrticles as adsorbent. The presentadetlas applied to some waste waters sample whied ga
satisfactory results.

Experimental
Material and apparatus

All reagents were of analytical grade purity antl sdlutions were prepared with doubly distilled erat
Malachite Green (Fluka), ammonia (25%), hydrodblacid (37% m/m), sodium hydroxide, Nitric acid,
Acetic acid, Boric acid, and sodium thiosulfate evgrurchased from Merck (Darmstadt, Germany). The
spectrophotometric measurements were carried dotaviPerkin-Elmer UV-Vis Lambada 257633 nm. A
pH-meter (632 Metrohm, Herisau, Swizerland) and sumgnet (1.4 Tesla, 10cmx 5cmx 2cm) were used.

Procedure

1 Kg sand after preparation with mesh 60 purredl itit HNOz; 0.1 M for 24 hour. Sodium thiosulfate 0.1 M
added to hydrochloric acid 0.1 M which producedwsutanaoparticles as bellow reaction. Then narimbes
added to sand and put in oven to cause dry addorben

NaS,0; + 2HCI <« 2NaCl + S@ + S| + H,O

This adsorbent was palced in column then the swlutontaining malachite green passed through thiisrm
and the removal was determined spectrophotomdyricglbellow equation.

Removal % = A— A;/ A; X100

Where A and Aare initial and final absorbance at 633 nm.

Results and discussion
Effect of pH

The pH value of solution is an important processtmdling parameter in the adsorption study sinte i
determines the surface charged of sorbent. ThetedfepH was studied at pH range of 3-9. The resals
shown in Fig. 1. pH 5 was chosen for sorption of M@e experiment.
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Fig. 1. Effect of pH on the removal of MG
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Effect of adsorbent

The amount of nano sorbent investigated to 1-MDge removal increased with increasing nanosorb&nt.
adsorbent content of 5 g was enough for more tfie¥ @ye removal. The result showed that 5 g waisnoipb
of sorbent (Fig 2).
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Fig. 2. Effect of amount of hanosorbent on removal of MG

Figures of merit

In order to show the validation of the proposedhodf the analytical features of the method suchnasr
range of the calibration curve, accuracy and pi@tigere examined. The calibration graphs werealirie the
ranges of 1.0-10.0 mgLof MG dye. The equations for this calibration grapvere Y=0.0332 ( + 0.0069 (f
=0.9991).

The relative standard deviation (RSD) for 4 andgsLm of real sample of malachite green dye were 3.7é a
5.27%, respectively

Determination of MG in fresh aquarium water and laboratory samples

In order to test the reliability of the proposedtheelology the assaying were done for determinatiolG in
Persian gulf water at two different concentratiéiM@ by perposed method. The results are showrainel 1
which gave satisfactory results.

Table 1. Determination of Cu MG in fresh aquarium water &ttbratory samples.

Sample MG(mgL™ % Recovery
Added Found
No. 1 0.00 ND? -
4.00 4.05 101
No. 2 0.00 ND -
4.00 3.85 96
No. 3 0.00 ND -
4.00 4.00 100
No. 4 0.00 ND -
6.00 6.10 102
No. 5 0.00 ND -
6.00 5.85 98
No. 6 0.00 ND -
6.00 6.15 103

% Not Detection
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Conclusion

In this paper, the adsorption behavior of MG ondsahich modied br nanosulfur was investigated. Tirteen
advantages of the procedure are simplicity, goodaliity of calibration graph in ranges of 1.0-1g L,
viable and high efficient. The sulfur NPs are sysihed easily and can be regenerated. The purpostuthd
was applied to water sample which gave satisfactsylts.

Acknowledgements

The authors wish to acknowledge the support of wisk by Islamic Azad University, Omidiyeh branch,
Omidiyeh Research council.

References

1. Srivastava S, Sinha R, Roy D (2004)."Toxicologefécts of malachite green".Aquatic Toxicology 66
(3): 319-209.

2. SJ. Culp et al. (2002). "Mutagenicity and carcimigity in relation to DNA adduct
formation in rats fed leucomalachite green". MuatResearch. 506-507: 55—-63.

3. S. Srivastava, R. Sinha, and D. Roy, Toxicologaftdcts of malachite green. Aquatic Toxicology

2004, 66, (3), 319%329.

The Rapid Alert System for Food and Feed (RASFR)uah Report 2005. 2005, 29.

S. Y Mak, D. H. Dyes and pigments 61 (2004) 93.

Gregorio Crini, Harmel Ndongo Peindy, Frederic GartbJ. Separation and Purification Technology.

53 (2007) 97-110

7. S.Y.Mak, D. H. Chen, Dyes Pigments 61 (2004) 93.

o gk

*kkk*k*%x



