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ABSTRACT

In this study, removal of two cationic dyes, basic blue 9 (BB9) and basic violet 3 (BV3) with
Rosa canina galls (RCG), was investigated. The parameters that affect the biosorption process
such as pH of the solution, amount of biosorbent and initial dye concentration were studied.
The kinetic and thermodynamic parameters of biosorption were calculated with batch sys-
tems. The optimum pH for the adsorption system was 5.0 and 7.0 for BB9 and BV3, respec-
tively. The adsorption process followed the Freundlich model and pseudo-second-order
kinetics. The maximum adsorption capacities were 107.53mgg�1 and 312.50mgg�1 for BB9
and BV3, respectively. The thermodynamic study indicated that the adsorptions of these cat-
ionic dyes were spontaneous and endothermic. The results show that RCG has a potential as
an effective low-cost biosorbent for removal of cationic dyes.
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1. Introduction

Water pollution arising from dyeing industry efflu-
ents is an important ecological problem because these
effluents contain significant amount of coloured
organic substances. Untreated disposal of this col-
oured water into aquatic mediums like rivers causes
damage to aquatic life or to human beings by their
mutagenic and carcinogenic effect [1]. Even small
quantities of dyes can colour large water bodies,
resulting in reduction of penetration of light and pho-
tosynthetic activity. So, the coloured organic sub-
stances have to be removed properly before they are
discharged into the water resources [2].

For removal or degradation of contaminants, sev-
eral methods including biological and physico-chemi-
cal technologies have been developed such as
anaerobic treatment, coagulation, electrocoagulation,
flotation, filtration, ion exchange, membrane separa-

tion, oxidation and advanced oxidation [3–11]. How-
ever, most of those methods have suffered from some
of the disadvantages such as inefficient removal of
dye, relatively high operating cost and high-energy
requirement [12,13]. Adsorption technique is quite
simple, and there is a wide range of adsorbents avail-
able [14–17]. Therefore, in the past few years, scien-
tists focused on the idea of developing cheaper and
“useless” materials as adsorbent [18–28]. These useless
materials called biosorbents have been proposed as
promising alternatives to activated carbon. Biosorbents
are materials of biological origin which are used for
removal of organic or inorganic species [29]. Some
biomaterials including fungi, algae, agricultural by-
products or residues have been explored as new low-
cost sorbents [12].

Plant galls are abnormal growths of plant cells
formed as a response to the insect’s stimulus caused
by egg laying, or larvae or nymphs feeding. The
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