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Some of agricultural wastes have bilateral role as low cost substances and strong absorbent for some 
organic pollutants like basic dyes - which have an acute toxicities and carcinogenic nature- from 
contaminated aqueous bodies. Removal efficiency for Rice Husk (RH), Wheat Straw (WS) and Orange 
Peel (OP) of Maxilon Red 2GL 200% dye were compared at this work. Constant parameters were time 
of exposure (one week) and dye concentration in distilled water (200 ppm) but the variable parameter 
was acting in the amount tested of each last mentioned waste (1, 2, 3 and 4 gms). Scanning Electron 
Microscopy Analysis helped in proving elimination efficacy of (WS) > (RH) at this study optimal 
conditions of (4gm absorbent/ one week). (OP) did not record any valuable absorption along the duration 
of experiment. It is concluded that agricultural by-products could play an important role in remediation of 
organic contaminants from polluted sources.  
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INTRODUCTION 

Dyes are synthetic and aromatic compounds 
in nature (Muinde et al., 2017) used widely in such 
industries of textile, food,  plastics, cosmetics and 
tannery industries and come out in waste water 
discharged from those industries (Muinde et al., 
2017 and Zhang et al., 2011). Around 2% of dyes 
produced annually are discharged as effluents 
from last mentioned industries (Mohandass and 
Ganesan, 2017). Their stable chemical structures 
make them more difficult to chemical, 
photochemical or microbial degradation (Ranga 
and Sanghavi, 2017). Most of these dyes have 
hazardous effects on human health and aquatic 
ecosystems may be due to partial treatment 
methods before disposal (Kushwala et al., 2010 
and 2014). Dyes may be classified according to 
their origin from organic molecules and complex in 
nature 

(http://www.globalspec.com/reference/41766/2032
79/classification-of-dyes). On the other hand, 
synthetic dyes which derived from organic or 
inorganic compound are easy-to-use because of 
cheapness and wide range of colors 
http://www.globalspec.com/reference/41766/2032
79/classification-of-dyes). This branch of dyes 
may be divided into direct, acid, basic, reactive, 
metal complex, vat and disperse (Demirbas, 
2009). Except vat and disperse dyes, last 
mentioned dyes characterized by water solubility 
and presence of traces metals like copper, zinc, 
lead, chromium and cobalt in their aqueous 
solutions (Gupta et al., 2013). The main two 
compounds for any dye molecule are 
chromophores (OH, NH2, NHR, NR2, Cl and 
COOH) which responsible for the production of 
colors and auxochromes (NO2, NO, N=N) which 
enhance the affinity of the dye toward the fibers 
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(Salleh et al., 2011). Basic dyes (such as 
methylene blue, basic red, basic brown, basic 
blue, crystal violet, aniline yellow and brilliant 
green(Gurten et al., 2012) also called cationic 
dyes as a reason of positively charged radical in 
causing its colored component to become an 
action of positively charged radical (Gurten et al., 
2012). From the properties of this type of dyes, 
they are brilliance and intensity of their colors, 
sparingly soluble in water, readily soluble in 
alcohol or mentholated spirit, poor fastness to light 
and vary with regard to washing fastness from 
poor to moderate and do not have affinity for 
cellulosic fibers like cotton 
(http://textilelearner.blogspot.com.eg/2012/01/basi
c-dyes-properties-of-basic-dyes.html). Elimination 
of synthetic dyes as contaminates from waste 
water is a great concern and methods of removal 
can be divided into physiochemical (i.e., 
adsorption and Electrokinetic coagulation), 
chemical (i.e., Ozonation and Photocatalyst) and 
biological methods (i.e., Aerobic and anaerobic 
degradation) (Srinivasan and Viraraghavan, 2010 
; Pang and Abdullah, 2013). Recently, adsorption 
process is one of the effective techniques that 
have been successfully employed for colors come 
from dyes removal from wastewater (Khan et al., 
2013). Some adsorbents reported as most 
effective in this process like perlite (Dogan and 
Alkanm, 2003), silica (Zarezadeh-Mehrizi and 
Badiei, 2014), chitosan (Tsai et al., 2014) and 
agricultural wastes (Ahmad et al., 2014). Actually, 
in an explanation of how agricultural wastes (i.e., 
rice husk, pine sawdust, wood sawdust, banana 
peel) could adsorb dyes from aqueous solutions, it 
is found that agricultural wastes basically consist 
of chemical compounds like cellulose, 
hemicelluloses, lignin, and some other bio-
organic; these compounds are containing a 
variety of functional groups playing an important 

role for binding dyes through different 
mechanisms (Ranga and Sanghavi, 2017).   

This study was done to evaluate the efficacy 
of rice husks (RH), orange peel (OP) and wheat 
straw (WS) in removal of Maxilon Red 2GL 200% 
from aqueous solution.  

 
MATERIALS AND METHODS 

Materials  

Agricultural wastes 
Orange peel, rice husk and wheat straw were 

collected from agriculture wastes removed from a 
farm located et al., Khatatba center, El Monofia 
governorate, Egypt. 

Maxilon Red 2GL 200% 
This dye was chosen to be examined at this 

work as an example of basic dyes that have 
excellent color fastness quality& does not fade or 
wash away easily 
(https://www.indiamart.com/proddetail/acrylic-red-
2b-2348875091.html). Its source is from Ciba 
Specialty Chemicals, Switzerland-Manufacturing 
and tested dates were on May, 25th 2005. Lot: 
04297EBS- Item: 1463000.  

Methods 

Preparation of agriculture wastes 
Last agriculture wastes were washed using 

distilled water to remove dirts, and then dried 
using an oven (WTB Binder 7200 Tuttlingen, 
Germany) at 70°C for two days (Khan et al., 
2013). Dried materials were grinding using a 
grinder (GRIN DOMIXM 200, RetschmbHHaan, 
Germany) till become fine particles. Fig. (1) shows 
prepared dried  grinded agriculture wastes. 

 

   
Figure. (1). Prepared dried grinded agriculture wastes (a) Rice Husk, (b) Wheat Straw and (c)         

        Orange Peel. 
 

a 
 

b c 
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Preparation of dye stock solution 
10 x stock solution was prepared by adding 

one gram of Maxilon Red 2GL 200% dye to 1000 
ml of double distilled H2O. 

Experimental work 
100 ml of last stock solution was added to 400 

ml of double distilled H2O in a 600 ml beaker then 
(1, 2, 3, 4) grams of each agriculture waste (Rice 
Husk and Wheat Straw and Orange peel) 
respectively were added to different beakers.  
Control prepared as the same but without adding 
of agriculture wastes, all beakers left for one 
week. A filtration step was performed for each 
beaker using two cycle filter paper (GVS filter 
Technology, Italy-125 mm diameter). By 
spectrophotometer at 550 nm, color intensity was 
recorded to compare adsorption efficacy of 
agriculture wastes in acrylic red 2b dye removal. 
Fig. (2) shows simple experimental steps 
followed. 

Characterization of agriculture wastes 
The surface morphology was examined for 

each agricultural waste before and after the 
adsorption process using Jeol JSM–6360LA 
Analytical Scanning Electron Microscope-Japan 
which was coupled with energy dispersive X-ray 
spectrophotometer for element analysis. 
 
RESULTS 

Comparison between adsorptive efficacy of 
selected agriculture wastes for tested dye 

From last figure absorbance values of dye in 
case of wheat straw declines rapidly more than in 
case of RH at the same period of time. This 
decline means decreasing in initial concentration 
by 80% of tested dye by increasing amount of 
adsorbing agent by fourth times. OP does not 
represent any response. In general, the increase 
in dye removal along with the increasing of  

 
 

adsorbent dose, where the amount of sorption site 
at the adsorbent surface will increase by increase 
of adsorbent dosage that will result on the 
increase of dye removal percentage (Adeyemo et 
al., 2017). Also, recent researches proved that 
optimum dose of agricultural waste adsorbing 
agent like woody activated carbon in removing 
dyes was recorded 1g of adsorbent while non-
woody activated carbon claimed the optimum 
dose to be at 15g of adsorbent. The activated 
carbon from agricultural waste reviewed using 
minimum dose of adsorbent and have a great 
potential in remove dye (Razi et al., 2017). 

Characterizations of agricultural wastes 

Scanning Electron Microscopy analysis 
Scanning Electron Microscope (SEM) 

magnification was performed ranged from 250X to 
5000X to illustrate surface morphology for each 
agricultural waste used in this work before 
adsorption and after one week of adsorption 
tested dye fig. (4) (A, B and C) shows SEM 
images for RH, WS and OP before and after 
adsorption process. Before adsorption process 
irregular porous surface in both RH and WS could 
be responsible for this process. After removal of 
dye, some unfilled sites of the surface of both RH 
and WS appeared filled but in case of WS were 
greater than in RS, which may explain that WS is 
more efficient in adsorption dye process than RH. 
Other researches signed to the same result in 
application of RH in adsorption process of 
malachite green. It was evident that after removal 
of the dye, the surface of the RH was smooth 
indicating that the unfilled adsorption halls of the 
adsorbent were filled with dye and therefore 
adsorption had taken place (Muinde et al., 2017).  

 

 
 
 
 
 
 
 
 

Figure. (2). Prepared dried grinded agriculture wastes (a) contact time with different  agricultural 
wastes and (b) filtration step. 
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Figure. (3). Comparison between WS, RH and OP doses and removal dye efficiency.      

 
Figure. (4). SEM images for (A) RH, (B) WS and (C) OP before and after adsorption process. 
SEM images of OP did not show any variable 
changes in surface morphology which is 
translated into no adsorption recorded along the 
duration of experiment by OP. 

CONCLUSION 
In this respect, it can be concluded that, the 

efficacy of adsorption of Maxilon Red 2GL 200% 
using Rice Husk, Wheat Straw & Orange Peel 
recorded 80% decreasing in initial concentration 
tested dye with increasing amount of Wheat straw 
by fourth times. Wheat straw removal efficiency 
was greater than Rice Husk, while Orange Peel 
did not record any valuable adsorption behavior.    
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