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Abstract: The demand for synthetic food colouring in food industries has been 

increasing due to its low cost as compared to natural colourant. Sunset yellow (SY) 

is one of the most utilized synthetic food colourings in food industries to add 

colour into beverages, sweets, ice cream, jams, jelly, condiments and other foods. 

Presence of sunset yellow residues in discharge water from food industries is 

capable of harming living organism. Adsorption techniques by using 

biodegradable adsorbent have been used as an effective method to remove these 

contaminants from water. This research involves preparation of biochar derived 

from oil palm residue reinforced with clay as an inexpensive adsorbent for 

removing contaminants in waste water. The physicochemical characteristics of 

this clay biocomposite was investigated. The characterization of adsorbent has 

displayed the presence of functional groups by Fourier transform infrared 

spectroscopy (FTIR). The concentration of solution before and after the treatment 

with clay biocomposite were determined with Ultraviolet-Visible spectroscopy 

(UV-VIS). The maximum removal efficiency was observed at pH 4, 5 mg/L of 

solution concentration. The adsorption has reached equilibrium after 30 min of 

contact time between adsorbent and adsorbate. The pseudo-second kinetic order 

(R2=0.981) and Langmuir isotherm model (R2=0.9598) were well fitted to the 

adsorption data. The utilization of oil palm biomass into adsorbent could solve the 

oil palm biomass disposal issues and as an alternative solution for the sanitation 

of wastewater contaminated with sunset yellow. 
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1. Introduction 

Over time, the usage of synthetic organic dyes in food manufacturing has increased due to the dearth 

and expensive cost of natural colourants. Currently, artificial organic dyes make up the majority of all 
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colourants and are frequently used to add colour into the beverages, sweets, ice cream, jams, jelly, 

condiments, and other foods [1]. Industry-wide dyes are often divided into two groups: ionic (anionic 

and cationic) and nonionic [2]. Azo dyes are popular as commonly used food colorants because they 

are reliable and inexpensive [3]. However, many of these colours have the potential to harm living 

organisms, making it imperative to regulate their presence in food.  

One of the most popular food colourings that has been utilized in food industries is Sunset Yellow 

(SY), a synthetic mono-azo dye which has a molecular structure of (-N=N-) that is used in a variety of 

foods [4]. Previous research has demonstrated that sunset yellow can have a variety of harmful health 

impacts, including thymus weight loss, changes to reproductive and neurobehavioral characteristics [5]. 

Higher levels exposure of sunset yellow in people may put the torso at risk for serious conditions such 

hyperactivity, thyroid cancer, asthma, lupus, eczema and migraines. Therefore, it is crucial to reduce or 

eliminate dye concentrations in effluents before being released into water bodies. In order to minimize 

the impact of food dye towards the environment, a variety of treatment methods have been employed, 

including microbial breakdown, photo-catalytic reduction, coagulation or flocculation, ion exchange, 

reverse osmosis, and adsorption approach. Among these several dye removal techniques, adsorption 

has been proven to be the most significant and trustworthy. It has also been found to be more cost-

effective [7]. 

Oil palm waste acts as matrix material is currently utilized as biochar for the adsorption of dyes or 

colours from wastewater. The fibre acts as matrix material which is less expensive, excellent thermal 

properties, higher energy recovery and environment friendly. This study aimed to discover some new 

methods to make use of carbonaceous composite materials (Empty Oil Palm Fruit Bunch) for the 

removal of sunset yellow food colouring in water and to come up with acceptable reference for possible 

applications of biomass-derived activated carbon-based mineral composites, and thus enhance the 

effectiveness domination of both mineral and biomass resources. 

2. Materials and Methods 

2.1 Materials Specifications 

Oil palm empty fruit bunch (OPEFB), clay (Ca-montmorillonite), 20% v/v Hydrochloric acid (HCl), 

distilled water, standard sunset yellow and commercial sunset yellow (Star Brand) were utilized in this 

study are 

 

2.2 Methods 

2.2.1 Sample Preparation 

OPEFB was collected from Ladang Ambar, Senai (Johor). The empty fruit bunch (EFB) was dried 

thoroughly by sun drying. Dried EFB fiber (30 g) was treated with 20% v/v HCl overnight. In this study, 

chemically modified EFB fiber was carbonized in a muffle furnace at 389.73 ℃ for 2 hours at which 

the carbonization temperature was determined by thermal analysis (TGA) with a heat rate of 10 ◦C/min 

under 700 ◦C and 25 mL/min of nitrogen flow rate. EFB- based activated carbon (2 g) was mixed 

together with 12 g of clay (Ca-montmorillonite) in a ball milling machine [9]. 

 

2.2.2     Physicochemical analysis 

 

FTIR spectrometry was used to examine the functional groups that present on the surface of the oil 

palm EFB and EFB-activated carbon. In this study, raw EFB, activated carbon, clay/biochar composite 

before and after the treatment were analysed with FTIR spectrometer with attenuated total reflectance 

(ATR) capability method in the range of 400–4000 cm-1[10]. Thermogravimetric analysis (TGA) is a 

method that has been implemented to measure changes in the sample mass loss that is subjected to 

changing of temperature in controlled atmosphere condition [11]. Moisture drying, main 

devolatilization and continuous slight devolatilization are the three stages involved in mass loss due to 

raw EBF fiber pyrolysis in nitrogen gas [12]. In this study, less than 1 gram of EFB fibers were 
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pyrolyzed with nitrogen (25 mL/min) under 700 ◦C with a heating rate of 10 ◦C /min for 1 hour and 16 

minutes. 

 

2.2.2.1   pH study 

 

Experiment was conducted on the sorption behaviour of clay/biochar composites with different pH 

ranges (4, 6, 8 and 10) that was maintained by 0.1 M of NaOH or HCl. Sunset yellow solution (25 mL) 

that had a concentration of 10 mg/L was shaken at 150 rpm for 120 minutes with the aid of magnetic 

stirrer at 298 K [13]. In this study, the concentration of sunset yellow in water before and after the 

treatment with adsorbent (clay/activated carbon) was analysed with UV-VIS spectrophotometer at 

maximum wavelength of 480.0 nm. The following formula were used to calculate the removal 

efficiency (%): 

𝑹𝒆𝒎𝒐𝒗𝒂𝒍 𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚 (%)  =  
(𝑪𝒐 − 𝑪𝒆)

𝑪𝟎

×  𝟏𝟎𝟎 𝑬𝒒. 𝟏 

where 𝐶𝑜 and 𝐶𝑒 are initial and equilibrium concentrations (mg/L) of sunset yellow, respectively [14]. 

 

2.2.2.2   Adsorption kinetic study 

The impact of contact time on sunset yellow adsorption toward clay biocomposite was calculated 

using a kinetic experiment. The adsorption experiment was conducted at different time intervals (2, 3, 

5, 10, 15, 20, 25, 30, 40, and 50 min) at 298 K. From the 10 mg/L solutions, 10 mL of sunset yellow 

solution was shaken mechanically with a dosage of 0.01 g of clay biocomposite for 1 hour. Every 

experiment was repeated three times in triplicate, and the experimental data was presented as the mean 

of their results. The adsorption capacity of clay biocomposite is denoted by Qt (mg/g) along with the 

time (t) was calculated by using the following equation: 

 

𝐐𝐭  =  
(𝐂𝐨 − 𝐂𝐭)𝐯

𝐰
𝐄𝐪. 𝟐 

where the adsorption capacity of clay biocomposite is denoted by 𝑄𝑡  (mg/g). The initial and final 

concentration of sunset yellow solution are denoted by C0 and Ct, respectively (mg/L). The volume of 

solution and mass of clay biocomposite particles are denoted by v (L) and w (g) respectively [15].  

 

For determination of pseudo first order model and pseudo second order, the following equations 

have been used:  

𝒍𝒐𝒈(𝒒𝒆  −  𝒒𝒕)  =  𝒍𝒐𝒈(𝒒𝒆)  − 
𝒌𝟏

𝟐. 𝟑𝟎𝟑
 𝒕 Eq. 𝟑 

The adsorbed sunset yellow at equilibrium is denoted by 𝑞𝑒 (mg/g), while the quantity of sunset yellow 

adsorbed at time (t) is represented by qt (mg/g). The rate constant of the pseudo first order model is 

represented by k1 (min-1). The (𝑞𝑒 − 𝑞𝑡) plotted against the t whereas k1 and qe values were determined 

by using the slope and intercept of the plot respectively [16]. 

 
𝐭

𝐪𝐭

 =  
𝟏

𝐤𝟐𝐪𝐞

 +  
𝐭

𝐪𝐞

Eq. 𝟒 

where k2𝑞e
 (g/mg·min) represents the initial adsorption rate and k2 is the pseudo-second-order rate 

constant (g·mg/g-1·min-1). The adsorbed sunset yellow at equilibrium is denoted by 𝑞𝑒 (mg/g), while the 

quantity of sunset yellow adsorbed at time (t) is represented by qt (mg/g). The values of qe and k2  can 

be obtained by a linear plot of t/qt versus t [17]. 

 

2.2.2.3   Adsorption isothermal study 

 

The various initial concentrations of sunset yellow (5, 10, 15, 20, 25, 30, 35, 40, and 50 mg/L) under 

298 K were studied to find out the equilibrium isotherm of adsorption at an optimized time. Clay 

biocomposite (0.01 g) was mechanically shaken with different concentrations of sunset yellow solution 
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for 45 minutes [18]. As a parallel experiment, each experiment was repeated three times, with the result 

that was calculated as the average of the three. The binding capacity of sunset yellow at the equilibrium 

is defined as Q𝑒 (mg/g) which was calculated by using the following equation:  

𝑸𝒆 =   
[(𝐂𝟎  −  𝐂𝐞)  ×  𝒗]

𝒘
Eq. 𝟓 

where Qe (mg/g) indicates the binding capacity of clay biocomposite. The initial and equilibrium 

concentration of the sunset yellow solution are represented by C0 (mg/L) and Ce (mg/L) respectively. v 

(L) represents the volume of sunset yellow solution, and the mass of clay biocomposite particles is 

denoted by w (g) [15]. 

For determination of Langmuir isotherm model and Freundlich isotherm model, the following 

equations have been used:  
𝐂𝐞

𝐪𝐞

 =  
𝟏

𝐐𝐦𝐛
 + 

𝐂𝐞

𝐐𝐦

 Eq. 𝟔 

 

The maximum sorption capacity is represented by Q𝑚 (mg·g-1). b (L·mg-1) is the Langmuir constant 

related to the energy of sorption. The adsorbed sunset yellow at equilibrium is denoted by 𝑞𝑒 (mg/g) 

and the equilibrium concentration of the sunset yellow solution is represented by Ce (mg/L). The 

monolayer adsorption capacity and affinity of the adsorbent are related to the Langmuir constant Q𝑚 

and b, respectively. The linear plot of 𝐶𝑒/𝑞𝑒 against 𝐶𝑒 is used to give the values of 𝑞𝑒 and b from the 

slope and intercept [18]. 

𝒍𝒐𝒈 𝐪𝐞  =  𝒍𝒐𝒈 𝐊𝐟  +  (
𝟏

𝒏
) 𝒍𝒐𝒈 𝐂𝐞 Eq. 𝟕 

 

whereas Kf (mg·g-1) is the Freundlich constant for adsorption capacity. The adsorbed sunset yellow at 

equilibrium is denoted by 𝑞𝑒 (mg/g) and the equilibrium concentration of the sunset yellow solution is 

represented by Ce (mg/L). The 1/n value is the Freundlich constant for intensity. The value of n indicates 

favorable adsorption when 1 < n < 10 and it is more favorable as 1/n < 1 [18]. 

 

2.2.3 Statistical analysis 

The analysis results were expressed as mean values, standard deviation (SD) and standard error 

(SE). Results obtained from pH study, adsorption kinetic study and adsorption isothermal study were 

subjected to one way analysis of variance (ANOVA) at 5 % of significance level. Means with a 

significant difference (p < 0.05) were compared using Tukey comparison test. The statistical 

significance was calculated based on 95 % of confidence level. Hence, (p<0.05) denoted that the model 

terms have a significant impact on the response. All of the statistical data were obtained from Microsoft 

Excel Version 2021 and Minitab 18 software. 

 

3. Results and Discussion 

3.1 Determination of functional group 

The functional groups that present in the natural fiber of oil palm empty fruit bunch, EFB-based 

biochar and clay (Ca-montmorillonite) were determined using Fourier transform infrared (FTIR) 

spectrophotometer [Figure 1]. 
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Figure 1: FTIR analysis of raw oil palm empty fruit bunch (REFB) 

 

According to Figure 1, the adsorption peak at 10.29.978 cm-1 was represented to Si-O-Si stretch due to 

the presence of silica in the raw empty fruit bunch. The peaks between 1260 and 1000 cm-1 were 

attributed to silica-containing mineral yields or C-O stretching [19]. The adsorption peak at 1316.370 

cm-1 was indicated to the presence of C-O stretch. A study stated that the C-O stretching vibration of 

the aryl-alkyl ether in lignin or the stretching of the β-glycosidic bond of the cellulose chain in raw 

empty fruit bunch (REFB) was specified to the adsorption peak at 1236.60 cm-1 [20]. Next, the 

adsorption peak of REFB at 1451.721 cm-1 was assigned to N-H bend. Amide groups were responsible 

for the peaks at 1637.74 cm-1 and 1466.49 cm-1 [19]. There was presence of C=O stretch in the raw oil 

palm empty fruit bunch at peak of 1707.083 cm-1. Stretching of the carbonyl group by C=O was 

responsible for the peak at 1732 cm-1. The uronic acids in hemicelluloses' xylan were responsible for 

this peak [21]. Adsorption peak at 2919.460 cm-1 and 3278.959 cm-1 were represented to the presence 

of H-C-H stretch and O-H stretch respectively. The stretching vibration of the (-OH) hydroxyl group 

was responsible for the broad and intense band at 3420.84 cm-1 while the C-H stretching vibration of 

the -CH3 group was responsible for the absorption peaks between 2930 and 2850 cm-1 [19]. 

The functional groups that present in EFB-based biochar was determined FTIR. [Figure 2]. 

 

 
Figure 2: FTIR analysis of empty fruit bunch based biochar (EFB-based biochar) 

 

By referring Figure 2, there was presence of C-H bend at 742.745 cm-1 caused by out of plane 

C-H bending [22]. Because the functional groups from REFB were vaporized as volatile materials when 

heat was applied to the sample, it was demonstrated that the majority of the adsorption peaks in EFBB 

were lost during the carbonization process. This indicated that the carbonization process had been 

successful and that all of the EFB had been completely converted to carbon [23]. In light of this, it is 

possible that the surface functional groups of EFBB could operate as active sites for interacting with an 

adsorbate [22]. Adsorption peak at 1210.691 cm-1 indicated the presence of C-O stretch by which a 

study has also stated that there was adsorption peak at 1007.92 cm-1 represents C-O stretching caused 

by the presence of phenols and alcohols [24]. C-C=C symmetric stretch was responsible for the 

adsorption peak at 1586.230 cm-1. The strong band was seen at 1586.74 cm-1 when raw EFB was 
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converted into activated carbon, which might be the result of the extreme stretching of conjugated C=C 

in aromatic rings or oxygen-aromatic bonding in aromatic ether [18]. Adsorption peak at 3372.367 cm-

1 was assigned to O-H stretch. There was presence of O-H stretching at 3365.43 cm-1 due to the EFB 

biochar's cellulose component [25]. 

The functional groups that present in clay (Ca-montmorillonite) were determined using FTIR        

[Figure 3]. 

 

 

Figure 3: FTIR analysis of clay (Ca-montmorillonite) 

According to Figure 3, adsorption peak at 909.520 cm-1 was represented to Al2OH. Previous 

study has stated that at 916 cm-1, the bands associated with the AlAlOH bending vibrations were seen 

[26]. Next, adsorption peak responsible for Si-O-Si group was observed at 1001.427 cm-1 due to the 

large number of silicas on montmorillonite clay surfaces. At 1040 cm-1, a broad band associated to the 

stretching vibrations of Si-O groups [26]. C-C=C symmetric stretch was presented at 1637.470 cm-1 

caused by an overtone of the bending vibration of water in montmorillonite [26]. Strong and broad band 

observed at 3620.865 and 3692.792 cm-1 were responsible for the O-H stretch.  The stretching 

vibrations of the structural O-H groups of the montmorillonite were the cause of absorption band at a 

point of 3626 cm-1 [26]. 

3.2 Thermal analysis 

The temperature of TGA analysis for raw empty fruit bunch (REFB) was ranged from 30 ℃ to 700 

℃ . There were three stages of REFB decomposition which include drying and evaporation of light 

components (first stage), devolatilization of cellulose and hemicellulose components (second stage) and 

decomposition of lignin (third stage). At the first stage, a minimal weight loss (14.548 %) was occurred 

for the REFB sample between 39.25 ℃ and 195.44 ℃ which was caused by the evaporation of moisture 

in REFB. A previous study has stated that similar trend most likely led to a 5% to 10% weight loss on 

the initial region of oil palm empty fruit bunch (OPEFB) fibers as a result of the water content 

evaporating. These alterations were related to cellulose's elimination of absorbed water [21]. At the 

second stage, there was 72.424 % of weight loss between 300.52 ℃ and 392.26 ℃. This results from a 

high rate of hemicellulose and cellulose degradation as well as the cleavage of cellulose's glyosidic 

links, which lowers the degree of polymerization and produces CO2, H2O, and a different type of 

hydrocarbon derivatives [21]. Weight loss of 95.121 % was occurred at third stage of REFB 

decomposition between 392.26 ℃ and 585.76 ℃ due to the loss of mass caused by decomposition of 

lignin content. The limit temperature for the decomposition of lignocellulosic components was 

determined from the thermogravimetric analysis to be 389.73 ℃ . Thus, the temperature for 

carbonization of EFB was chosen at 389.73 ℃ in order to be produced as biochar. 

 

3.3 Effect of pH 

 

The effect of pH solution on the amount of sunset yellow removed from water by EFB based biochar 

was observed by carrying out experiment at different pH values (4, 6, 8 and 10) with 10 mg/L of sunset 

yellow solution at 150 rpm for 120 minutes [Figure 4]. 



Padmanaban et al., Enhanced Knowledge in Sciences and Technology Vol. 3 No. 2 (2023) p. 355-365 

361 

 

 

 

 
Figure 4: Effect of pH on the adsorption of sunset yellow 

 

Figure 4 shows the plot of removal efficiency of sunset yellow in water against pH value. It can be 

observed that the removal efficiency of sunset yellow decreased as the pH value of the solution 

increased. At pH 4, the removal efficiency was accounted for 83.29% which indicating that maximum 

adsorption was occurred at lower pH value while at pH 6, the removal efficiency was started to 

decreased (54.01%). The adsorption of sunset yellow is significantly influenced by the pH of the 

solution. Adsorbent surfaces become protonated at acidic pH conditions, increasing the amount of dye 

adsorbed as a result of the electrostatic attraction between the positively charged surface and the 

negatively charged molecules of sunset yellow [27]. The removal efficiency was continued to decrease 

at pH 8 and pH 10 which were 16.91% and 7.32% respectively. This is due to the fact that as the pH of 

the adsorbate rises, fewer positively charged sites on the adsorbent are formed resulting in an increase 

in negative charges (OH-) on the adsorbent, which reduces the anionic dyes' attraction to the surface of 

biochar. Since this situation prevents anionic dyes from being removed from the solution, electrostatic 

repulsion occurs [24]. The p-value obtained from statistical analysis was smaller than 0.05 (p<0.05) 

which means the null hypothesis was rejected and pH values have significant effect towards the 

adsorption study. All of the data obtained from pH study were significantly different from each other 

(p<0.05). 

3.4 Effect of concentration 

The effect of solution concentration on the percentage of sunset yellow removal by the adsorbent was 

investigated at various concentrations ranging from 5 mg/L to 50 mg/L [Figure 5]. 

 

 
Figure 5: Effect of sunset yellow solution concentration 

 

According to Figure 5, the adsorption decreased with increasing sunset yellow concentrations. The 

highest removal efficiency was observed at 5 mg/L (76.83%). The removal efficiency was 63.54%, 

59.41%, 50.15%, 47.34%, 45.66%, 41.24%, 32.62%, 29.03% and 26.70% at 10, 15, 20, 25, 30, 35, 40, 
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45 and 50 mg/L respectively. Because there were enough active sites for interaction between the sunset 

yellow anions and the adsorbent at lower initial concentrations, the adsorbate was readily adsorbed on 

the surfaces of the adsorbent. The removal effectiveness decreases as the concentration rises because 

there were not enough adsorbent sites to completely bind the sunset yellow, which is impossible to do 

[28]. The p-value obtained from statistical analysis was smaller than 0.05 (p<0.05) which means the 

null hypothesis was rejected and concentration has significant effect towards the adsorption study. All 

of the data obtained from adsorption isothermal study were significantly different from each other 

(p<0.05). 

3.5 Effect of contact time 

Figure 3.7 shows a plot of removal efficiency against contact time. The effect of contact time was 

studied at different time intervals (2, 3, 5, 10, 15, 20, 25, 30, 40 and 50 minutes) [Figure 6]. 

 

 
Figure 6: Effect of contact time between biochar and sunset yellow solution 

 

The removal efficiency from 2 minutes to 30 minutes was increased whereas after 30 minutes the 

adsorption has become to an equilibrium state until 50 minutes. The study shows that the sunset yellow 

amount adsorbed by the biochar was increased with increasing contact time and the adsorption has 

reached equilibrium in 30 minutes. After 30 minutes, there was no any changes observed in the 

adsorption which caused the value of removal efficiency to remain constant. It was because of the 

binding sites on adsorbent have been saturated with sunset yellow anions causing no further occurrence 

of adsorption for more adsorbates. This result was aligned with the finding of previous study at which 

the removal efficiency increased with increasing time contact [27]. The adsorbent available sites 

approached toward saturation as the duration of treatment went on. After thirty minutes, equilibrium 

had been reached. Given that there are several adsorption sites, an increase in time causes an increase 

in the interaction between the contaminant and the larger surface area of the adsorbent. 

 

3.6 Adsorption kinetic study 

The adsorption mechanism of sunset yellow on EFB-based adsorbent was investigated by using 

pseudo-first order kinetic model and pseudo-second order kinetic model in linear form. Equations 

obtained from both graph plotting were y= -0.0193x+0.8752 and y= 0.0682x+0.6141 respectively. The 

k1 value was -0.04445 while k2 value was 0.11106. The coefficient of determination (R2) of pseudo-

second order kinetic model was bigger than pseudo-first order kinetic model which were 0.7068 and 

0.9810 respectively. Therefore, Pseudo-second order kinetic model was the best fit to the experimental 

data. Previous study also obtained Pseudo-second order kinetic model as the best fit to the experimental 

data [24]. This ideal fit offered by Pseudo-second order kinetic model leads to the conclusion that both 

internal and exterior mass transfer processes played a significant role in the uptake of sunset yellow on 

EFB based adsorbent and that chemisorption may be the step that determines the rate of the sorption 

process [24]. 
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3.7 Adsorption isotherm study 

 

The adsorption mechanism of sunset yellow on EFB-based adsorbent was investigated by using 

Langmuir isotherm model and Freundlich isotherm model in linear form. Equations obtained from both 

graph plotting were y= 0.0703x+0.0817 and y= 0.31x+0.7289 respectively. The Langmuir constant was 

0.8605 and the Freundlich constant was 5.3567. The coefficient of determination (R2) of Langmuir 

isotherm model was bigger than Freundlich isotherm model which were 0.9598 and 0.7737 respectively. 

Therefore, Langmuir isotherm model was the best fit to the experimental data. The Langmuir isotherm 

was the best defined of the adsorption of sunset yellow on MCM-41 (Mobil Composition of Matter No. 

41), showing that the adsorption was homogenous and that a monolayer was present [29]. Data of a 

study about the adsorption of sunset yellow azo dye on activated carbon entrapped in alginate were 

fitted with the Langmuir isotherm [27].  

4. Conclusion 

Oil palm empty fruit bunch-based biochar was capable to eliminate the sunset yellow concentration 

in water. The surface properties of raw empty fruit bunch (REFB), biochar and clay was determined 

through FTIR in the range of 400 to 4000 cm-1. Different operating factors on the efficiency of sunset 

yellow removal were investigated. The experimental variables, such as solution pH, concentration, and 

contact time, had an impact on the removal. At pH 4, a higher elimination efficiency was observed with 

10 mg/L of sunset yellow solution concentration, 10 mg of adsorbent dosage, 150 rpm of stirring speed 

and 120 minutes of contact time. The effectiveness of sunset yellow removal from water was decreased 

as the concentration of the solution increased. The removal efficiency decreased from76.83% to 26.70% 

as the concentration of solution increased from 5 mg/L to 50 mg/L with 10 mg of adsorbent dosage, 

150 rpm of stirring speed and 45 minutes of contact time. The removal efficiency of sunset yellow was 

increased as the contact time between the adsorbent and the adsorbate increased. After 30 minutes of 

adsorption, the removal efficiency reached equilibrium. The Langmuir isotherm model and the pseudo-

second order kinetic model had the best fit to the adsorption data, with coefficient of determination of 

0.9598 and 0.981 respectively. There are few recommendations that could be implemented for further 

research. Other parameters such as stirring speed, temperature and adsorbent dosage should be 

examined in depth to investigate its effects on the adsorption of sunset yellow and come up with most 

effective reference for the treatment of wastewater that contain sunset yellow residues from food 

industries. Adsorption method using biocomposite is one of the inexpensive alternatives for the waste 

water treatment.  
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