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Abstract: Adsorbent obtained from Aloe      

vera gel in powdered form is employed 

for the removal of Rhodamine B dye from 

aqueous solution. Batch adsorption 

studies were carried out by observing the 

effects of pH, adsorbent dosage, 

concentration of dye, contact time and 

temperature. The equilibrium data fitted 

well to Langmuir isotherm model. The 

result indicates that the adsorbent 

obtained from Aloe vera is good for the 

removal of Rhodamine-B dye. 

Index terms – Rhodamine-B dye, isotherm 

models, Adsorbent dosage, 

Thermodynamic parameters. 

1. INTRODUCTION 

            Paper industries use large amount of 

water in their production and discharge 

large       volume of waste water. It contains 

various types of dyes, heavy metals and 

organic wastes. These dyes are more 

harmful when discharged into water 

bodies. It is mainly used in industries like 

textile, paper printing and tanning 

industries. Most of the dyes are toxic and 

non-biodegradable, hence the removal is a 

mandatory thing. 

        Several methods have been 

designed to remove these dyes from 

waste water and such methods can be 

divided into different methods such 

as physical, biological and chemical. 

Among these, the adsorption 

technique using adsorbents derived 

from natural, agricultural and 

industrial wastes are effective in 

removing various dyes from waste 

water. 

     Many bio adsorbents were 

prepared from waste materials such 

as date stone, jujube seed, garlic 

peel, olive waste cake, apple wastes, 

oil palm fruit waste, periwinkle shell, 

coconut husk and bunch waste, 

castoir beam cake, maize stem tissue. 

In this study, we employed, the 

adsorbent obtained from the Aloe 

vera for the removal of dye. 

EXPERIMENTAL 

Preparation of adsorbate 

    Rhodamine b stock solution was 

prepared by dissolving appropriate 

quantity of dye in double distilled 

water and lower concentrations were 

obtained by dilution of the stock 

solution. 
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            Fig.1 Stock solution 

Preparation of adsorbent material 

     Aloe vera were collected and 

washed with DD water. It is dried in 

sun shade and charred mass was kept 

in muffle furnace at 400
o 

C and 

ground well to fine powder and store 

in vacuum desiccators and stirrer at 

500 rpm.    

                        

                   Fig.2  Stirrer. 

The characteristics of the adsorbent 

is present in the table-1. 

 

 pH         6.5 

Moisture 

content % 

        98 

Total solids 

content % 

      0.66 

Soluble solids %        0.56 

Polysaccharides 

% 

        53 

Sugar %         17 

Minerals %         16  

Proteins %          7 

Lipids %          5 

Phenolic 

compounds % 

         2 

 

Batch equilibrium studies 

         Batch experiment was carried 

out with different concentrations of 

dye solutions from 10 mg/l to 100 

mg/l was taken in 250 ml clean 

flasks. A certain amount of 

adsorbent dose was mixed with 

stock solution and kept in an 

orbitary shaker with a speed of 125 

rpm. 

   Experimental parameters such as 

adsorbent dose 50mg, contact time 

90 minutes, pH-2, to 9, initial 

concentrations 10 mg/l to 50 mg/l 

and kept at room temperature were 

investigated by changing one 

parameter at a time,while other 

parameters were kept content. After 

filtration, the dye solution was 

analysed by UV- visible 

spectrometer. The percentage of 

Rhodamine-B dye removal was 

calculated by using the following 

equation. 

                  

      Fig.3 UV visible Spectrometer 
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       % removal = 
       

  
×100 

Where Ci = initial concentrations 

(mg/l) 

   Ce = equilibrium concentrations 

(mg/l) 

 The adsorption capacity Qe (mg/l) is 

obtained from the abov equations. 

   Where, Qe = adsorbent capacity 

(mg/l) 

      Ci = initial nickel concentrations 

(mg/l) 

      V = volume of the solutions (L) 

      M = mass of the adsorbent (g). 

        

         RESULT AND DISCUSSIONS 

         Effect of pH 

               Effect of pH on the adsorption 

capacity of dosage was studied in 

the pH range from 2 to 9. The 

percentage of dye adsorption was 

determined by varying the pH of 

the solution, fixing the other 

parameters constant and the results 

are given in fig.1. The pH of the 

solution was adjusted by adding 1N 

of NaOH solution. When the pH 

increased and reached a maximum 

at pH 5 and the pH was decreased. 

At low pH the dye molecules 

readily enter into the pore structure 

of the adsorbent surface but at high 

pH, the Zwitter-iconic form of 

Rhodamine B in water aggregated 

to form a dimer which could not 

easily enter into the pores due to the 

bulkier structure of the dimer. 

Hence the pH the  medium was 

maintained at 7 for further studies. 

  

         Fig. 4 At different pH 

 

 Effect of adsorption dosage 

         Effect of adsorbent dose on the 

removal of Rhodamine B dye from 

aqueous solution was investigated by 

varying adsorbent dose from 2 mg to 

80 mg for 10 mg/l of dye 

concentration, keeping the other 

parameters constant and the results 

are presented in the fifg.2. When the 

adsorbent dosage of 50 mg, further 

addition of the adsorbent dosage has 

no significant effect. The maximum 

dye uptake occurred at 100 mg 

dosage, hence it was chosen as the 

optimized dosage. 
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        Fig.5 At different dosage. 

 

 

   Effect of contact time: 

The effect of contact time on the 

removal of dye process is shown in 

fig.3. It is observed that initially the 

percentage removal of the dye 

increases rapidly and then increases in 

a slow and gradual manner till it 

reaches the equilibrium.  

     

 

 

 

   

 

       Fig.6 By varying contact time. 

Effect of temperature: 

            The effect of temperature is 

observed that initially, the 

percentage of dye is gradually 

decreased in a slow manner. The 

optimum efficiency is obtained at 60
0
 

C.        

 

                 Fig.7 By varying temperature. 

 .  
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 Conclusions 

      The equilibrium and 

thermodynamics studies related to the 

uptake of Rhodamine B dye by Aloe 

vera adsorbent from aqueous solution 

was studied. The adsorption was found 

to highly dependent on various 

parameters like adsorbent dosage, 

contact time, pH, initial concentration 

and temperature. The adsorption data 

were fitted the best Langmuir 

adsorption model. The result of this 

study indicates that this adsorbent can 

be successfully utilized for the removal 

on Rhodamine B from aqueous 

solution. 
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