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Investigation of Hexavalent Chromium Removal from Aqueous Solution
Using Granular and Powdered Activated Carbon Produced from Peganum

Harmala Seed

A. Entezari', R. Khosravi’, F.S.Arghavan®, A. A. Taghizadeh®, M. Khodadadi®, H. Eslami®
Received:17/02/2016 Sent for Revision:14/06/2016 Received Revised Manuscript:10/09/2016 Accepted:17/09/2016

Background and Objectives: Because of toxical and hazardous properties of hexavalent chromium (Cr(VI)), its
removal by an economical and efficient method is necessary. The use of activated carbon, as an adsorbent, is a
common and effective method for hexavalent chromium removal. Thus the aim of this study was to produce
granular and powdered activated carbon form Peganum Harmala and compare their chromium removal
efficiency from synthetic wastewater.

Materials and Methods: This experimental study was carried out in a batch reactor in the laboratory. Peganum
Harmala was used as an activated carbon production precursor and ultrasonic waves were used for carbon
activation, and Brunauer—Emmett—Teller (BET) test was used for determination of specific surface area of
activated carbon.. In this study the effect of pH, adsorbent dosage, initial chromium concentration, contact
time,and mixing speed were investigated. The colorimetric method using UV/VIS Spectrometer T80+ at a
wavelength of 540 nm was used for chromium determination. Data analysis was performed by Excel software.
Results: The BET test showed that the Granular and powdered activated carbon specific surface area were equal
to 442 and 310 m*g, respectively that indicates the activation process efficacy. The adsorption experiments
showed that the optimum pH for Cr(VI) was equal to 2 for both adsorbents and powdered activated carbon had
more removal efficiency than its granular form. The kinetic tesults of the reactions indicated that both adsorbents
followed pseudo-second order kinetic in the absorbtion process.

Conclusion: Comparing specific surface area and chromium adsorption capacity shows that powdered activated
carbon is a more efficient and economical adsorbent than the granular form.

Key words: Activated carbon, Adsorption, Chromium (VI), Peganum Harmala seed, Ultrasonic
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