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ABSTRACT: The efficiency of Pterocarpus Anglolensis sawdust, an abundantly available waste 

product of the timber industry, capacity as an adsorbent for mercury was investigated. A series of 

batch experiments was carried out with experimental conditions of metal concentration, adsorbent 

concentration, pH, and contact time being changed. The concentration of the metal ion was deduced 

using spectrophotometric means. The adsorption efficiency was found to be pH-dependent with pH 4 

being the optimum. 90 minutes was found to be the equilibrium time with particle size range 90-124 μm 

being the most efficient. Maximum adsorption of mercury was evaluated at 80.33 %. The experimental 

data was best modeled by the Freundlich isotherm and Pseudo second-order kinetic models.  

The calculated adsorption parameters are Kf = 0.0002 L/mg, bF = 3.0 and k2 = 0.00016 g/μg.min. 
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INTRODUCTION 

Due to natural and production activities, mercury 

contamination has become one of the major environmental 

problems over the world. Mercury contamination is a 

serious threat to human health [1]. The use of low cost 

abundantly available material to purify water of heavy 

metals has over the years received a lot of attention. This 

is due to the cost benefits associated with these adsorbents 

as well as the environmental friendliness aligned with 

their use [2].  

 

 

 

Mercury in the mining industry is used for 

amalgamation purposes so as to achieve the separation 

of fine gold particles. The amalgamation step results  

in the formation of Au-Hg complex which is separated by 

heating and releases Hg into the atmosphere [3]. A lot of 

mercury is also lost in the rivers through handling errors  

as well as volatilization. Mercury tailings that are left  

in the mining sites also contribute significantly to the 

amount of mercury discharged into the environment  
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during mining [4]. Generally, the metal exists in three 

forms, elementary mercury, Hg0, inorganic mercury,  

Hg2+ salts, and organo-mercury, with the most prevalent 

form being methyl mercury [5]. The presence of these 

species of mercury in the environment is interchangeable. 

From gravimetric material flow analyses, it was shown that 

70-80 % of the mercury is lost to the atmosphere during 

the processing of gold while 20-30 % is lost to tailings, 

soils, stream sediments, and water. For every 1 g of gold 

produced, 1.2 - 1.5 g of mercury is lost to the environment [6]. 

Organic methylmercury (CH3Hg) is linked to high 

bioaccumulation in food chains [7–9]. Human beings 

accumulate mercury by the consumption of plants or fish 

contaminated with methylmercury. Mercury causes a host 

of health effects in the body. These include, most critically, 

a deterioration of the nervous system, impaired vision, 

speech and gait, involuntary movement of muscles, 

corroded skin and mucus membranes as well as difficulty 

in chewing and swallowing [10]. 

To deal with the increasingly serious mercury 

pollution, a number of methods have been investigated  

for the removal of Hg2+ i.e. chemical precipitation, ion exchange, 

adsorption, and ultrafiltration, to name a few [11–15]. Chemical 

precipitation is considered one of the widely used methods, 

however, it has disadvantages associated with sludge 

formation and disposal [16]. Matlock et al. [17] studied  

the chemical precipitation of lead and mercury  

by the use of ligand, 1,3 benzendiamidoethanethiol 

(BDETH2). Removal efficiencies of 99 % and above  

were reported. On the other hand, Chiarle et al. [18] 

managed to demonstrate the use of ion-exchange resins  

to remove mercury from contaminated water using 

polystyrene/divinylbenzene resin with thiol functional 

groups. Ultrafiltration is commonly used in the removal  

of suspended solids and micro-organisms in water. However, 

it is an expensive method that is not popular with large-

scale mercury removal from water. Zambrano et al. [19] 

studied the removal of mercury from aqueous solutions  

by a combination of complexation and ultrafiltration. 

Polyethylenimine was used as a complexing agent, 

followed by membrane separation. Mercury retention 

values close to 100 % were reported.  

Adsorption has been the focus of research on the 

remediation of mercury pollution because of its 

simplicity. Adsorption and ion exchange share a number 

of similarities although ion exchange is a more complex 

process. Physical and chemical adsorption processes are 

the two major mechanisms of adsorption used for the removal 

of heavy metal ions from aqueous solutions. The current 

research effort in adsorption and ion exchange is aimed  

at the analysis of a variety of adsorption materials that  

are porous and with large surface areas [20]. Adsorption  

is considered the most promising technique due to its 

simplicity, selectivity, high efficiency, low cost, and 

operational convenience [21]. The use of activated carbon, 

magnetic materials, clay minerals, biomaterials, carbon 

nanotubes, and zeolites as adsorbents or ion exchange resins 

has been studied by a number of researchers [16, 18, 22-24]. 

However, the use of low-cost alternative adsorbents has gained 

popularity with a number of researchers. These low-cost 

alternative adsorbents are natural materials such as wood, 

peat, coal, and lignite or industrial/agricultural/domestic 

wastes such as slag, sludge, fly ash, bagasse fly-ash, and 

red mud [25]. In this work, the use of a low-cost natural 

adsorbent is investigated. Pterocarpus Anglolensis 

sawdust is assessed in the removal of mercury from 

contaminated water samples. The factors affecting the 

adsorption process e.g. solution pH, contact time, solution 

initial concentration, and adsorbent dosage are examined. 

The majority of studies have analyzed linear adsorption 

isotherms and kinetics. However, this study is unique  

in the sense that it seeks a deeper understanding of the 

isotherms and kinetics of adsorption of mercury onto 

Pterocarpus Anglolensis sawdust by evaluating and 

comparing results obtained via both linear and non-linear 

methods.  

 

EXPERIMENTAL SECTION 

The investigation was carried out in batch experiments. 

All other factors were kept constant while the factor  

in question was varied. Every factor in question was run 

thrice for each set of constant factors and all experiments 

were carried out at room temperature. 

 

Materials and methods 

Pterocarpus anglolensis sawdust was collected from  

a local timber mill.  It was washed with de-ionized water 

and left to air dry for 48 hrs. The sawdust was homogenized 

 by crushing in a blender and acid-treated by leaving it  

in 0.3 M HNO3 overnight. It was washed with de-ionized 

water until a pH of 7 was obtained and air-dried for 48 h.  

A micro-millimeter sieve was used to separate the sawdust 
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into a fine mesh and divided into four classes of fine 

sawdust; 180-249 μm, 125-179 μm, 90-124 μm and  

˂ 90 μm. The four sizes were treated with 2 M NaOH 

overnight followed by final washing and dried in air for  

48 h Mercuric Chloride (analytical grade) was purchased 

from Sigma Aldrich. The working solutions were prepared 

from the stock solutions by dilution to the desired 

concentration. Mercury concentration was determined ºC  

by using a UV/Vis spectrophotometer (Perkin Elmer Lambda 2) 

via a complexation method using potassium iodide and 

rhodamine.  

 

Batch equilibrium study 

All experiments were performed using a rotary shaker 

set at a fixed speed of 160 rpm. The adsorption isotherm 

experiment was carried out in a batch process using 250 mL 

flasks. A known mass (0.2 - 0.8g) of adsorbent was added 

to 100 mL metal-containing solution. The mixtures were agitated 

for 2 h since the initial experiments managed to show  

that equilibrium was attained within that time frame.  

The equilibrium concentrations of Hg2+ in each sample 

were determined using a UV/Vis Spectrophotometer after 

filtration.  

The effect of particle size was investigated according 

to the following; 100 μg/l mercury solution was prepared 

and divided into jars each getting 50 mL. The pH of each 

solution was adjusted to 7. A mass of 0.5 g of adsorbent 

was obtained from each particle size and added to the jars 

labeled with the respective particle sizes of 180-249,  

125-179, 90-124, and ˂ 90 μm. The jars were shaken  

on a rotary shaker for 15 minutes. 50 mL solutions were filtered 

into 100 mL amber bottles and samples were then developed 

for UV/VIS analysis.  

The effect of contact time was investigated by adding 

50 mL of solution into 24 jars. 0.5 g of adsorbent was 

added to each solution and adjusted to a neutral pH of 7. 

The 24 flasks were shaken on a rotary shaker and removed 

after 15-minute intervals. Test solutions were filtered and 

quantified for mercury. 

The effect of pH was investigated using pH values 

ranging from 1 to 10 at room temperature. The pH  

was adjusted by using 1.0 M HCl and 1.0 M NaOH. The 

mass of adsorbent used was 0.5 g while the concentration 

of mercury was 100 μg/L. The test solutions were allowed  

to shake until they reached an equilibrium time. The 

solutions were filtered and then quantified for mercury.  

The effect of adsorbent concentration was investigated 

by varying masses of adsorbent 0.2 g to 1.6 g to 24 flasks 

respectively. 100 μg/L of mercury in 50 mL solution  

was added to the flasks with pH being adjusted to the optimum 

pH investigated. The solutions were shaken to equilibrium 

time, filtered and mercury concentration determined.  

The effect of metal concentration was studied by using 

an optimum adsorbent mass and pH of 1 g and 4 

respectively, with equilibrium time not exceeding 90 min. 

The particle size used was 90 – 124 μm.  Four test 

concentrations of mercury were used. The metal 

concentration varied from 50 - 150 μg/L. Each metal 

concentration was varied thrice for a single duration of 

time and time was varied in intervals of 30 – 90 minutes. 

After shaking the mercury concentration was determined. 

 

Analysis of experimental data 

The amount of metal adsorbed by the adsorbent at 

equilibrium (qe) and the percentage removal were calculated 

according to Eqs. (1) and (2) respectively.  

 i e

e
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       (1) 

 i e
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R e m o v a l( % ) 1 0 0
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      (2) 

Where Ci and Ce are the initial and equilibrium 

concentrations in ppm of the metal ions respectively, V is 

the volume in liters of the solution and M is the mass  

in grams of the adsorbent. 

Data generated from experiments were fitted into linear 

and non-linear plots for adsorption isotherms and kinetics 

according to the equations shown in Table 1 [22, 26].  

A number of commercial software packages such as 

OriginProTM, StatisticaTM, MatlabTM, and SPSSTM can be used 

to fit experimental data into mathematical models by 

setting a default objective function [27-29]. However, 

a robust, more economic, and user-friendly method based 

on iterative non-linear least-squares regression analysis 

was presented by Hossain et al. [24]. Therefore, for this 

work, experimental data will be fitted using the method 

presented by Hossain et al. [24]. 

Where qt (μg/g) is the amount adsorbed per given time, 

qe (μg/g) is adsorption at equilibrium, k1 (min-1) is the 

pseudo-first-order rate constant, k2 is the pseudo-second-

order rate constant (g/μg.min), Ce (μg/L) is the aqueous
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Table 1: Adsorption models for analysing experimental data. 

 Type Plot (y vs x) Constants 

Isortherm models 
 

Langmuir 

1

qe

=
1

KLCe

+
aL

KL

 Linear 
1

qe
 vs 

1

Ce
 KL(L/μg) 

aL (L/μg) 
 qe =

KLCe

1 + aLCe

 Non-linear qe vs Ce 

Freundlich  

logqe =  bFlogCe + log KF Linear logqevs logCe 
KF(L/g) 

bF(dimensionless) 
qe = KFCe

bF Non-linear qe vs Ce 

Kinetic models 
 

Pseudo first order 

In(qe − qt)=Inqe − k1t Linear In(qe − qt) vs t 
k1(min-1) 

qt = qe − e−k1t Non-linear qt vs t 

Pseudo second order  

t

qt

=
1

k2qe
2

+
1

qe

t Linear 
t

qt
 vs t 

k2 (g/μg.min) 
 

qt =
k2qe

2t

1 + k2qet
 Non-linear qt vs t 

 

concentration at equilibrium, KF (L/mg) reflects the adsorbent 

capacity, bF is the heterogeneity factor, KL (L/mg) reflects  

the solute absorptivity, aL (L/μg) is related to the energy of 

adsorption.   

 
RESULTS AND DISCUSSION 

Effect of process parameters on the adsorption 

Particle size and contact time 

Fig. 1 shows the percentage adsorption of mercury with 

varying particle sizes with differing contact times. The general 

trend shows an increase in percentage adsorption  

with a decrease in particle size. Four particle sizes of  

180-249 μm, 125-179 μm, 90-124 μm, and < 90 μm were tested 

giving maximum percentage adsorption of 44.11, 55.62, 

81.01, and 72.18 respectively. 

An adsorbent material made of particles with a smaller 

diameter poses a large surface area for adsorption [30]. 

From the four-particle size ranges investigated, the results 

showed that particle range 90 to 124 μm had the highest 

adsorption range. This is contrary to theory as it was expected 

that particle range < 90 μm, the smallest, would be the most 

efficient. However, studies conducted have shown that 

particle size 105-106 μm was optimum for adsorption 

when using sawdust adsorbents [31-33]. Smaller particle  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Effect of particle size and contact time on adsorption of 

mercury onto Pterocarpus Anglolensis [Agitation = 160 rpm, 

pH = 7, Adsorbent mass = 0.5 g]. 

 

sizes tend to be light and less dense than water thus  

not covering the whole solution. Therefore small adsorbent 

particles have a high likelihood of being affected by 

mechanical processes. Maximum adsorption percentage  

was achieved for the 90 - 124 μm size at 81.01 %. 

 

pH 

Fig. 2 shows the percentage adsorption against pH. 

Increasing pH from 1 – 4, increases adsorption from  
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Fig. 2: Effect of pH on adsorption of mercury onto Pterocarpus 

Anglolensis [Agitation = 160 rpm, Ci = 100 μg/L, Adsorbent 

mass = 0.5 g]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Effect of adsorbent dosage on adsorption of mercury 

onto Pterocarpus Anglolensis [Agitation = 160 rpm, pH = 4,  

Ci = 100 μg/L]. 

 

48.12 % to 83.77 %. Beyond pH 4 adsorption decreases 

with pH values of 9 and 10 giving low adsorption values 

of 35.17 and 28.44 % respectively. 

It is clear from Fig. 2 that the optimum pH for the 

adsorption of mercury on Pterocarpus Anglolensis 

sawdust is 4. Generally, the adsorption process is favorable 

under low pH values. Organic biomass such as sawdust is 

affected by pH. At particular pH values, the adsorbent 

assumes a charge [34, 35]. It is this charge that then affects 

the mercuric species present in the solution to be either 

attracted to the adsorbent or to be repulsive. The trend 

displayed in Fig. 2 indicates that at pH 4 the adsorbent 

assumes a positive charge. The species available in 

solution (HgCl2) and (HgCl3)- are thus more attracted to the 

adsorbent. Beyond this pH the adsorption capacity 

decreases as the adsorbent approaches the point of zero 

charges, which is close to neutrality. Beyond pH 7 the 

adsorption drops significantly. This is because the charge 

becomes negative, creating a repulsive force to (HgCl2) 

and (HgCl3)- species.  

 

Adsorbent concentration (dosage) 

Fig. 3 shows the relationship between the percentage 

adsorption of mercury and the mass of the adsorbent.  

An increase in mass of adsorbent from 0.2 g to 0.8 g results 

in an increase in adsorption. There is little or no change  

in adsorption efficiency after a dosage of 1.0 g. The 

maximum adsorption is 86.15 %. 

The percent removal of mercury increases with an 

increasing amount of adsorbent. This result is an indication 

that the number of adsorption sites increases by increasing 

the amount of adsorbent. There was a slow increase  

in adsorption beyond 1 g, as the amount of metal 

concentration was becoming a limiting factor. These 

observations are in agreement with previous studies 

conducted using Pterygota Macrocarpa sawdust for 

adsorption of lead [36]. The conclusion was that 

adsorption sites are directly proportional to the amount  

of adsorbent. Fig. 3 shows that as a mass of the adsorbent 

 is increased from 0.2 g to 0.8 g adsorption of the metal 

increases. Under the given metal concentration of 100 μg/L  

a mass of 1.0 g and beyond cannot achieve a further 

increase in adsorption than 86.15 %.  

 

Metal concentration and contact time 

Fig. 4 shows the effect of metal concentration and 

contact time on the adsorption process. An increase  

in metal concentration in solution leads to an increase  

in adsorption until no further adsorption can occur.  

The highest percentage adsorption of 80.23 % was achieved 

for a metal concentration of 150 μg/L at 120 min. For 120, 

100, and 50 μg/L the percentage adsorption was 77.35, 

75.03, and 62.14 respectively. 

An increase in mercury ion adsorption is proportional 

to an increase in initial metal concentration. Therefore 

the greater the concentration of metal ion initially induced 

the greater the adsorption rate. The initial concentration 

provides an important driving force to overcome all mass 

transfer resistance of the adsorbates between the aqueous 

and solid phases. The equilibrium time of adsorption does 

not get affected by the initial concentration of the metal 

ion. This observation is consistent with the literature,  
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Fig. 4: Effect of mercury concentration and contact time on 

adsorption onto Pterocarpus Anglolensis [Agitation = 160 rpm, 

pH = 4, Particle size = 90 – 124 μm, Adsorbent mass = 1 g]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: Langmuir plots for adsorption of mercury onto 

Pterocarpus Anglolensis [Agitation = 160 rpm, pH = 4, Particle 

size = 90 – 124 μm, Adsorbent mass = 1 g]. 

an unmodified and carboxy-methylated Granular Activated 

Carbon (GAC) was used to adsorb mercury and nickel from 

water, and it was reported that a higher concentration of metal 

ion resulted in higher adsorption efficiency [37].  

 

Adsorption isotherms  

The experimental data were fitted into Langmuir and 

Freundlich models according to plots presented in Table 1. 

These models and more have been widely used to describe 

metal ion adsorption processes [38–40]. 

The Langmuir isotherm was developed based on the 

assumption that each site can accommodate only one 

molecule of the adsorbate with no molecule migration 

and the energy of adsorption is constant all over the surface [41]. 

The maximum adsorption occurs when the monolayer  

of adsorbate molecules becomes saturated on the 

adsorbent surface and has constant energy of adsorption. 

The linear and non-linear forms of the model are given  

in Table 1. Langmuir's linear and non-linear fits are shown  

in Fig. 5.  

The Freundlich isotherm was developed so as to model 

the multilayer adsorption on heterogeneous surfaces [42]. 

It is assumed that there is non-uniform distribution of 

adsorption heat and affinities over the heterogeneous 

surface [26]. The linear and non-linear forms of the model 

are given in Table 1. Fig. 6 shows the Freundlich linear 

and non-linear fits.  

The parameters of the Langmuir and Freundlich 

isotherms are given in Table 2. It is clear that from the results 

of this work the adsorption of mercury onto Pterocarpus 

Anglolensis is best described by the Freundlich isotherm. 

Furthermore, the linear and non-linear models of the 

Freundlich isotherm show good agreement. Therefore, 

Freundlich parameters can be used to describe the adsorption 

process. The value of bF (2.927 or 3.022) is higher than 1, 

which is an indication of minimal surface heterogeneity.  

As there is minimal heterogeneity the adsorption is most 

likely a multilayer process. Multilayer adsorption occurs 

mostly due to physisorption, whereby the heat of adsorption 

of the first layer is comparable to the heat of adsorption  

of the subsequent layer [43-44]. 

 

Adsorption kinetics 

The experimental data were fitted to two models, 

pseudo-first-order kinetics and the pseudo-second-order 

kinetic models according to equations presented in Table 1.
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Table 2: Model parameters for Langmuir and Freundlich isotherms for adsorption of mercury onto Pterocarpus Anglolensis. 

 Linear model Non-linear model 

Langmuir 
KL (L/mg) aL (L/μg) R2 KL (L/mg) aL (L/μg) R2 

0.039 -0.028 0.985 0.165 0.000005 0.63 

Freundlich 
KF (L/mg) bF R2 KF (L/mg) bF R2 

0.0002 3.022 0.998 0.0003 2.927 0.998 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6: Freundlich plot for adsorption of mercury onto Pterocarpus Anglolensis [Agitation = 160 rpm, pH = 4,  

Particle size = 90 – 124 μm, Adsorbent mass = 1 g]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7: PFO kinetics plot for adsorption of mercury onto Pterocarpus Anglolensis [Agitation = 160 rpm, pH = 4,  

Particle size = 90 – 124 μm, Adsorbent mass = 1 g]. 

 

These two models have been used to describe the kinetics 

of metal ion adsorption processes [23, 26]. Furthermore, 

linear and non-linear forms of the models were evaluated. 

The main contributing factors in adsorption are the 

structure of the adsorbent and the physical and chemical 

nature of solute and adsorbent. 

Fig. 7 shows linear and non-linear PFO kinetics fits  

for the adsorption of mercury onto Pterocarpus Anglolensis 

sawdust. PFO kinetic model is based on the assumption  

of physisorption [45]. 

Fig. 8 shows linear and non-linear PSO kinetics fits  

for the adsorption of mercury onto Pterocarpus 

Anglolensis sawdust. PSO kinetic model is based on the 

assumption of chemisorption [45]. 
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Table 3: Model parameters for PFO and PSO kinetics for adsorption of mercury onto Pterocarpus Anglolensis . 

   

   
k1 (min-1) R2 

  
0.0177 0.018 

   
k2 (g/μg.min) R2 

  
0.00018 0.904 

 

Table 4: Comparison of isotherm and kinetics studies of different materials for the adsorption of mercury. 

Adsorbent Isotherm Kinetics Reference 

Pterocarpus Anglolensis 
Freundlich, linear, KF = 0.002 L/mg,  

bF = 3.022 
PSO, linear, k2 = 0.0016 g/μg.min This study 

Pterocarpus Anglolensis 
Freundlich, non-linear, KF = 0.003 L/mg,  

bF = 2.927 
PSO, non-linear, k2 = 0.0018 g/μg.min This study 

Sulphur-coated magnetic carbon nanotubes Langmuir, linear, KL = 0.516 L/mg Not performed [47] 

Borassus Flabeliffer 
Freundlich, linear, KF = 1.027 L/mg,  

bF = 1.478 
PSO, linear, k2 = 0.299 g/μg.min [48] 

Mixed oxides nanoparticles Sips, linear, KL = 0.516 L/mg PSO, linear, k2 = 0.00003 g/μg.min [49] 

Cassava peels modified with citric acid 
Freundlich, non-linear, KF = 0.001 L/mg, 

bF = 2.069 
PSO, non-linear, k2 = 0.067 g/μg.min [50] 

Lemon peels modified with citric acid 
Freundlich, non-linear, KF = 1.908 L/mg,  

bF = 2.686 
PSO, non-linear, k2 = 0.01 g/μg.min [50] 

Calcined sugar cane bagasse Langmuir, linear, KL = 0.007 L/mg PSO, linear, k2 = 0.001 g/μg.min [51] 

Activated carbon from Walnut Shell Langmuir, non-linear, KL = 0.009 L/mg PSO, linear, k2 = 0.00002 g/μg.min [52] 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8: PSO kinetics plot for adsorption of mercury onto Pterocarpus Anglolensis [Agitation = 160 rpm, pH = 4,  

Particle size = 90 – 124 μm, Adsorbent mass = 1 g]. 

 

The parameters of the PFO and PSO kinetic models  

are given in Table 3. It is clear that from the results  

of this work, the adsorption of mercury onto Pterocarpus 

Anglolensis is best described by PSO kinetics. The linear 

and non-linear models of the PSO model show good 

agreement. It has been suggested that the PSO model  

is suitable for low initial solute concentrations [46], 

nonetheless, results from this work suggest that the 

kinetics of mercury adsorption onto Pterocarpus 

Anglolensis fits the PSO reasonably well.  

 

Comparison of results with literature 

Several studies on the remediation of mercury from 

water have been conducted. Therefore, it is important  

to compare the results of this work with recent literature. 

Table 4 shows a comparison of this work’s isotherm and  
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kinetics study findings on adsorption of mercury with 

recent literature. It is clear from Table 4 that the adsorption 

of mercury onto the majority of low-cost adsorbents is described 

by the Freundlich isotherm and PSO kinetic model. 

Interestingly, the heterogeneity factors of the low-cost 

adsorbents displayed in Table 4 are all comparable. 

 

CONCLUSIONS 

A series of batch adsorption experiments were carried 

out to investigate the potential of Pterocarpus Anglolensis 

sawdust as an adsorbent for remediating water of mercuric 

contamination. Factors such as pH, contact time, and 

dosage influenced the adsorption and acidic conditions 

proved favorable. Isothermal studies were also conducted 

from the data obtained from the experiments and these,  

the Freundlich isotherm and Pseudo-second order kinetic 

model were best suited to describe the adsorption process. 

The overall outcome of the study managed to show that 

Pterocarpus Anglolensis sawdust has the potential in remediating 

water contaminated by mercury.  
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