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ABSTRACT

The use of eggshell as adsorbent for the removal of Reactive Orange 12
(RO12) from agueous solutions was investigated. The initial pH of dye
solutionsintherange 2-10 did not influence significantly removal of RO 12
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by eggshell. The highest value of removal of dye was observed at 55+1°C.
The extent of removal of the dye was related directly to the surface area of

the adsorbent.

INTRODUCTION

Largequantitiesof reactivedyesare utilized by the
textileindustries. Mainly dueto their extensive applica-
tioninthedyeing of cotton, about 20-30% of all of the
used worldwide dyestuffs arereactive dyes. The per-
sistent nature of reactive dyes complicateswastewater
trestment withinthetextileindustries.

Removal of dyestuffsfrom wastewater isapplied
by either biologica methods or phys cochemica meth-
ods(e.g., adsorption, oxidation-reduction, chemica co-
agulation, and membranefiltration). Various adsorbent
materials (e.g. activated carbon, chitosan and natural
waste) have been studied*2.

Eggsareused by food manufacturersand restau-
rants and the eggshells are discarded aswaste. Many
investigations have been conducted to explore useful
applicationsfor eggshell3.

Theporous nature of eggshell makesit an attrac-
tive material asan adsorbent. Each eggshell hasbeen
estimated to contain between 7000-17000 pores™.

Theprincipa component of theshell isca cium car-
bonate which comprises more than 90% of the mate-
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rial®™. However, theinvestigations about application of
discarded eggshellsin the removal of RO 12 by ad-
sorption areinsufficient. Thiswork hasbeen designed
to examinethe possibility of using eggshell asadsor-
bent for reactive orange 12. The effects of tempera-
ture, pH, and particle size of the adsorbent on removal
of aRO12 wereinvestigated.

EXPERIMENTAL

M aterial

The dye used in this study isreactive orange 12
whichisan anionicdye (color, yellow; & __ ,417nm)
was obtained from Merck. Therest of the chemicals
were used asreceived.

Prepar ation of adsor bent

Discarded eggshel Iswere collected from local res-
taurants. To prevent decomposition, eggshellswere
first washed in tap water, then boiled in distilled wa-
ter, and finally dried at 105+1°C inahot air ovenfor
2 h.The powdered materials were sieved to obtain
particles of varioussizeranges.
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The sieved material sweretested for their adsor-
bent qualitieswithout further chemical or physical
treatment.

General procedure

Analiquot of the RO 12 solution, at pH=2 and
25+1°C was passed through amini column contain-
ing 0.8g powder eggshell (100 mesh). The absorbance
of RO 12 was measured spectrophotometrically at
A= 417 nm before and after passing of RO 12
through the column.

Finally, the percent of remova of RO 12 wascal-
culated by usingaitscalibration curve.

Effect of particlesizeon removal of RO 12

Removal isdirectly related with surfaceareaof ad-
sorbent; therefore, the effect of particlesize (Figure 1)
was studied. It wasfound that percent removal of re-
activedyewas decreased with increasing particlesize
of adsorbent.
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Figurel: Effect of particlesizeon removal of RO.

Effect of pH on removal of RO 12

Since pH isthe most important parameter affect-
ing theremoval of the dye, 25 mL volumes of solu-
tions contai ning various concentrations of RO12 (40,
60 and 80 ppm) were passed from a packed column
containing 0.8 g eggshell (mesh 100). The effect of
pH onremoval of RO 12 60 ppm (Figure 2) was stud-
ied inrange of 2-10 at temperature 25+ 1°C. It was
found that percent Removal of reactivedyeincreased
with decreasing pH.

Effect of temperatureon removal of RO 12
Asvarioustextile dye effluents are discarded at
relatively high temperature (50-60°C), so tempera-
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turewill be animportant design parameter affecting
the adsorptionin thereal application adsorption by
RO 12infuture. 25 mL volumesof solutions contain-
ing various concentrations of the dye (40, 60 and
80ppm) were passed from apacked column contain-
ing 0.8g eggshdll (mesh 40). The effect of temperature
(Figure 3) was studied in the temperature rang 12-
55+ 1°C at pH=2 and 60 ppm of RO 12. It wasfound
that percent removal of reactive dyeincreased with
increased of temperature.
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Figure2: Effect of pH onremoval of RO 12.
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Figure3: Effect of temperatureon removal of RO 12.

Effect of initial dye concentration on removal of
RO 12

Dye concentration also affects the efficiency of
color remova . Henceahigher initial concentration of
dye may enhancetheremova of dye. 25 mL volumes
of solutions contai ning various concentrations of the
dye (40, 60 and 80ppm) were passed from apacked
column containing 0.8g eggshell (mesh 100). The ef-
fect of initia concentration of dye (Figure4) wasstud-
iedinpH 2. It wasfound that percent removal of re-
active dyeincreased with decreased of initial concen-
tration of dye.
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Figure4: Effect of initial dyeconcentration on removal of dye.

Regeneration of eggshell

Oneof theimportant characteristics of sorbentis
whether it can be regenerated. Research has shown
that eggshell can be eluted and regenerated by or-
ganic solvent such as methanol and NaOH sol ution.
Eggshell can be regenerated by 5mL NaOH 0.2M
and eluted by 5mL methanol solution. Theregenera-
tion (Figure5) was studied inthetemperature 25+1°C
at pH 2 and 80 ppm. The average desorption effi-
ciency was above 96%. Theresult showed that egg-
shell could be used for several sorption- desorption
cycleswithsimilar efficiency.
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Figure5: Regeneration of eggshell
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CONCLUSION

Theseresultsshow that eggshell withmembraneis
apotentialy useful materid for theremoval of RO 12
fromindustrial wastewater. It is suggested that work
designedtoincreasethe scaleof itsapplicationto cope
with theremova of these compoundsunder industrid
conditionsshould beinitiated.
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