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ABSTRACT 

Biosorption process is a promising technology for the removal of heavy metals as it is fast, powerful 

and low cost, it takes place in a wide range of temperature as well as it can be used for almost all types of 

heavy metals. In this study, samples were collected from selected freshwater bodies of Kanyakumari district 

and subjected to biosorption efficacy evaluation using Sargassum wightii (Greville ex. J. Agardh). The 

present investigation showed biosorption of Cu and Zn by S. wightii in a batch system. Heavy metal analysis 

of water samples showed maximum values of Cu, Fe, and Zn in site IIwater compared to site I. Influence of 

contact time and concentration of adsorbate on the removal of heavy metals from selected water samples 

were also evaluated. Maximum heavy metal removal from the water samples from site I and site II were seen 

for Cu (28.57%), Zn (95.45%) and Cu (94.15%), Zn (95.74%) at 60 minutes of contact time with the 

macroalgae biomass. The highest percentage of heavy metal removal for Cu (42.85%), Zn (95.90%), and Cu 

(82.45%), Zn (97.44%), from site I and site II water samples respectively. The algal biomass of 3g/L was 

found to be best for removal of heavy metals from in site I water sample and 4g/L in site II water sample. 

The current investigation has shown that brown algae S. wightii could be efficiently used for the 

bioremediation of Cu and Zn heavy metal polluted fresh water bodies.  
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INTRODUCTION  

  Heavy metals are released into the aquatic environment from several domestic sources (automobile 

exhaust, smelting processes, burning of fossil fuels, incineration of wastes, landfill leaches, use of sewage 

sludge, municipal wastewater, urban runoff) and industrial processes like electroplating, refining ore, mining, 

electronic and metal finishing industries, fertilizer industry, tanneries, painting, paper industries and 

pesticides (Gautam et al., 2015).The presence of inorganic pollutants such as metal ions in the ecosystem 

causes a major environmental problem. Toxic metal compounds coming to the earth's surface not only 

contaminate earth's water (seas, lakes, ponds and reservoirs), but can also contaminate underground water in 

trace amounts by leaking from the soil after rain and snow (Kilic et al., 2013). The numerous metals which 

are significantly toxic to human beings and ecological environments include chromium (Cr), copper (Cu), 

lead (Pb), cadmium (Cd), mercury (Hg), zinc (Zn), manganese (Mn) and nickel (Ni) (Meena et al., 2008). 

Metal ions are reported as priority pollutants, due to their mobility in natural water ecosystems and 

due to their toxicity (Demirbas, 2008). The problem associated with metal ions pollution is that they are not 

biodegradable and are highly persistent in the environment and can be accumulated in living tissues, causing 

various diseases and disorders (Ngah et al., 2008). Heavy metal toxicity can result in damage or reduced 

mental and central nervous function, lower energy levels and damage to blood composition, lungs, kidneys, 

liver and other vital organs (Ahmaruzzaman, 2011). Hence, it is important to remove heavy metals such as 

Lead (Pb), Zinc (Zn), Copper (Cu) and Cadmium (Cd) which are common heavy metals that can be found in 

wastewater discharge. 

Numerous methods such as chemical precipitation, ion exchange, coagulation–flocculation, flotation, 

membrane filtration, electrochemical treatment, magnetic separation and purification, biosorption and 

nanotechnology are being used for the treatment and removal of heavy metals from water and wastewater 

(Gautam et al., 2015).Among them, biosorption process has been regarded as a promising cost effective, 

sustainable and eco-friendly technology for the removal of different types of organic and inorganic pollutants 

from water and wastewater  (He and Chen, 2014).  

Seaweeds are widely distributed in marine, freshwater as well as terrestrial ecosystems, which can 

serve as good biosorbents due to their abundance, cost-effectiveness, reusability and high metal sorption 

capacities (Bilal et al., 2013; He and Chen, 2014).Algae biomass, in general, is an efficient adsorbent of 

heavy metals. Bio-treatment with microalgae is particularly attractive because of their photosynthetic 

capabilities, converting solar energy into useful biomasses and incorporating nutrients such as nitrogen and 

phosphorus causing eutrophication. 

Heavy metals have a tendency to accumulate in selected tissues of human body and animals in 

general. These heavy metals have a high potential being toxic even at relatively minor levels of exposure. 
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The accumulation of heavy metals in the environment over a long period of time can cause both pollution 

and health risks. Metal poisoning occurs through inhaling the fumes and through ingestion of food 

contaminated with toxic metals. The heavy metals in soils can be absorbed by plants up to certain levels 

which are toxic and through ingestion by herbivores or omnivores, metal poisoning takes place. Children are 

also highly vulnerable to metal poisoning since they interact with toys contaminated with toxic metals 

(Maraga et al., 2016). 

Trace amount of heavy metals are required by living organisms, but when they exceed the 

permissible levels, they cause various diseases and disorders as well as deleterious ecological effects, as they 

are toxic and non-degradable (Mustapha and Halimoon, 2015). 

Zinc 

Zinc can be found in wastewater from metallurgical processes, galvanizing plants, stabilizers, 

thermoplastics, pigment formation, alloys and battery manufacturing and discharges of municipal wastewater 

treatment plants (EI-Shafey, 2010). Zinc can enter the water supply through pipe fittings or zinc pipes used to 

pipe water. Low pH in tap water can increase the amount of zinc leached into the water. High amounts of 

zinc can cause nausea, diarrhea, internal bleeding, vomiting and abdominal cramps (WHO, 1996). Despite 

the importance of Zinc and Copper, as important minerals for living organisms, zinc at a concentration of 

more than 2 mg/L in wastewater causes irritation, stomach cramps, and lung disorders. 

Copper  

 Long – term exposure to high doses of copper may cause copper toxicity, which is distinguished by 

nausea, fever, passing out, vomiting, abdominal cramps, diarrhoea and over time cause liver damage, kidney 

diseases, brain damage and heart failure (Jewell, 2019). Dissolved metals cannot be removed from the natural 

environment, so conventional methods for their removal have been studying extensively. These methods 

include chemical precipitation, ion exchange/chelation, adsorption on activated carbon, and membrane 

processes (Sharma, 2015; Morin-Crini et al., 2017). Copper sulfate can infiltrate the water supply through its 

use in mining industries. As copper sulfate is extremely soluble in water, it can easily seep into water bodies 

and supplies (Gamakaranage et al., 2011). 

Ferrous 

Iron is the most abundant transition metal in the earth’s crust. The presence of iron in water with high 

concentration can affect water quality, chemistry, cause damage to the human body, affect the root system 

and growth of various wetland and river ecosystem species depending upon their tolerance mechanism 

(Papanikolaou and Pantopoulos, 2005). 
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BIOSORPTION 

Biosorption, which uses the ability of biological materials to remove and accumulate heavy metals 

from aqueous solutions, has received considerable attention in recent years because of a few advantages 

compared to traditional methods. Biosorption uses cheaper materials such as naturally abundant algae or 

byproducts of fermentation industries as biosorbents and biosorptive process is generally rapid and is suitable 

for the extraction of metal ions from large volume of water. 

Biosorption is defined as ability of biological materials to accumulate heavy metals from wastewater 

through metabolically mediated (by the use of ATP) or spontaneous physico-chemical pathways of uptake 

(not at the cost of ATP), or as a property of certain types of inactive, non-living microbial biomass which 

bind and concentrate heavy metals from even very dilute aqueous solution (Shamim, 2016). It is a complex 

process that depends on different factors like cell physiology, physicochemical factors such as pH, 

temperature, contact time, ionic strength, and metal concentration, chemistry of the metal ions, cell wall 

composition of microorganism (Joo et al., 2010). Biosorption of different heavy metals e.g. cadmium, silver, 

lead, nickel etc. by using microorganisms like fungi, algae or bacteria was studied by different groups 

(Hassan et al., 2009). 

Heavy metals in the environment can be hazardous to the health and well being of most living 

species. Therefore these pollutants should be removed from industrial wastes before discharge into water 

streams (Volesky, 2001). Heavy metal pollution due to rapid urbanization and industrialization is one of the 

most significant environmental problems. Heavy metals have become a global issue of environment and 

public health concern due to their toxicities, bioaccumulation in human body and food chain, 

carcinogenicities and mutagenesis in various living organisms (Wang et al., 2013; Sarkar et al., 2014; 

Chowdhury et al., 2015). So the present study S. wightii a commonly available brown alga used to evaluate 

the biosorption efficacy in heavy metals in the selected pond water. 

MATERIALS AND METHODS 

Collection of sample 

Water sample (pond) used for this study was obtained from Killioor Taluk, Kanyakumari district. It 

was stored at room temperature prior to use. Brown seaweed biomass used as the biosorbent for this work 

was collected from muttom coastal area. 

Analysis of Water Sample for Heavy Metals 

Water sample must be filtered to less than 0.45µm and preserved in the field by cooling to less than 

4ºC within four hours of sampling. Lab personnel will acidify water samples to a pH less than 2 with 

ultrapure HNO3 16 hours before ICP-OES analysis. Water samples will be analysed initially without 
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dilutions. If concentrations are found to be above the highest calibration standards, subsequent dilutions will 

be required and appropriately documented. A Perkin Elmer Optima 2000 DV model ICP-OES was used to 

determine the heavy metals (Yener, 2019). 

Batch biosorption studies 

The dynamic sorption of the heavy metals present in selected water sample by the Brown algae 

biomass was investigated in batch mode. The batch biosorption study was carried out by contacting 3 g of the 

seaweed biomass with 300ml of the waste water in a 500ml flask. The flask was then agitated at 20 rpm on a 

water bath shaker for 60min at room temperature (28ºC). Then the sample solution was taken and 

immediately filtered using filter paper to remove the residue while the filtrate was analyzed for residual 

heavy metals using atomic absorption spectrophotometer. 

The amount of heavy metal sorbed at time t,tq was calculated according to Eq. (Xunet al., 2007). 

𝑞𝑡 =
(𝐶𝑜 − 𝐶𝑡)V

𝑊
 

 

Where Ct is the concentration of heavy metal in waste water at time t. 

 

V is the Volume of waste water 

 

W is the weight of seaweed sample 

The percentage of heavy metal removal was calculated using Eq. 

 

Removal (%) = 
𝐶𝑜−𝐶𝑡

𝐶𝑜
×100 

 

 

Optimum contact time determination 

The optimum contact time for metal biosorption was determined by adjusting the selected water 

sample at different time intervals (10, 30, 60, 90, 120 min). The other parameters of pH and biomass dosage 

were fixed at 6 and 3g/L, respectively. 

Optimum algal biomass dosage determination 

The optimum biomass dosage for metal biosorption was determined by 

 mixing the heavy metal solutions with different weights of the biomass (1, 2, 3, 4, 5g/L). The other 

parameters of pH and contact time were fixed at 6 and 60min, respectively. 
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RESULTS 

Analysis of water sample for heavy metal 

The results of heavy metal analysis of selected water sample are presented in Table1. The 

concentration of copper, ferrous, manganese and zinc were found to be ND, 0.021, ND, 0.012 (ppm) 

respectively in control. In site-I water sample it was found to be 0.014, 0.03, ND, 0.22 ppm for Cu, Fe, Mn 

and Zn respectively. In site-II water sample 0.171ppm in copper, 0.053ppm in ferrous, while manganese was 

not detected and 0.235ppm in zinc was present. From the Table 1 it could be noted that the maximum 

concentration of heavy metal was observed in site-II water sample. 

Table : 1 Heavy Metal Analysis of Selected Water Sample 

 

Sample 
Concentration of Heavy Metals 

Cu (ppm) Fe (ppm) Mn (ppm) Zn (ppm) 

Control  ND 0.021 ND 0.012 

Site-I water 0.014 0.03 ND 0.22 

Site-II water 0.171 0.053 ND 0.235 

ND – Less than 0.01 ppm 

 

Effect of Contact Time 

Copper adsorption efficacy of S. wightii from site-I water 

The copper adsorption efficacy of S. wightii from site-I water is given in Table 2 and Fig.1. From the 

table it could be observed that the adsorption efficiency increased with increase in contact time upto 60min. 

after which it is constant. Therefore, the optimum contact time was selected as 60min. Maximum adsorbed 

quantity of copper was 0.4mg/g. The highest percentage of Cu adsorption by S. wightii was 28.57%. 

 

Table : 2 Effect of contact time on copper biosorption efficacy of S. wightii from site-I water 

 

Contact time (t) 

Cu (site-I) 

Quantity adsorbed (qt) 
Percentage of heavy metal  

removal (%) 

10 0.1 7.14% 

30 0.2 14.28% 

60 0.4 28.57% 

90 0.3 21.42% 

120 0.3 21.42% 
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Figure: 1 Effect of contact time on copper biosorption of S. wightii 

 

 

Zinc adsorption efficacy of S. wightii from site-I water sample 

Biosorption of zinc on the adsorbent i.e. S. wightii increased with an increase in contact time upto 

60min then it was gradually decreased. So the optimum contact time was selected as 60mts (Fig. 2). The 

maximum adsorption efficacy of S. wightii for the heavy metal zinc was 21mg/g at 60mts (Table: 3). The 

highest percentage of Zn adsorption efficacy of S. wightii from site-I water samples was 95.45%. 

Table : 3 Effect of contact time on zinc biosorption efficacy of S. wightii from  

site-I water 

 

Contact time (t) 

Zn (site-I) 

Quantity adsorbed (qt) 
Percentage of heavy 

metal removal (%) 

10 20.0 90.90% 

30 20.6 93.63% 

60 21.0 95.45% 

90 20.5 93.18% 

120 20.3 92.27% 
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Figure : 2 Effect of contact time on zinc biosorption efficacy of S. wightii 

 

 

Copper adsorption efficacy of S. wightii from site-II water sample 

The data shown in Table 4 revealed that the copper adsorption efficacy  

of S. wightii was significantly enhanced with rise in contact time (upto 60min) with site-II water sample (Fig. 

3). It was also observed that the adsorption efficacy of S. wightii was constant in this experiment. Maximum 

adsorption efficacy was 16.1mg/g at 60min. The highest percentage of adsorption was of Cu from site-II 

water sample was 94%. 

Table : 4 Effect of contact time on copper biosorption efficacy of S. wightii from site-II water 

 

Contact time (t) 

Cu (site-II) 

Quantity adsorbed 

(qt) 

Percentage of heavy metal 

removal (%) 

10 14.8 86.54% 

30 15.1 88.30% 

60 16.1 94.15% 

90 15.8 92.39% 

120 15.5 90.6% 
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Figure: 3 Effect of contact time on copper biosorption efficacy of S. wightii 

 

 

Zinc adsorption efficacy of S. wightii from site-II water sample 

Table 5 shows the Zn adsorption efficacy of S. wightii from site-II water sample. From the table it 

could be noticed that the zinc adsorption efficacy of S. wightii was increased with an increase in contact time 

upto 60min. Above the contact time of 60 minutes the adsorption efficacy was gradually decreased (Fig. 4). 

Therefore, the maximum quantity of Zn adsorbed was 22.5mg/g at 60min contact time and the peak value of 

percentage of adsorption was 95.74%. 

Table : 5 Effect of contact time on zinc biosorption efficacy of S. wightii from  

site-II water 

 

 

Contact time (t) 

 

Zn (site-II) 

Quantity adsorbed (qt) 
Percentage of heavy metal  

removal (%) 

10 20.9 88.93% 

30 21.5 91.48% 

60 22.5 95.74% 

90 21.2 90.21% 

120 20.5 87.23% 
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Figure: 4 Effect of contact time on zinc biosorption efficacy of S. wightii 
 

 

Ferrous adsorption efficacy of S. wightii from site-I and site-II water 

Ferrous ions was not adsorbed by S. wightii. 

Effect of algal biomass dosage 

Copper adsorption efficacy of S. wightii from site-I water 

 The copper adsorption efficacy of S. wightii from site-I water samples is given in Table 6 and Fig. 5. 

From the table it could be observed that the adsorption efficiency increased with subsequent increasing in the 

algal dosage upto 3g/L, where the biosorption capacity reached its maximum value (0.6mg/g) and the 

equlibirium between the sorbent and sorbate was attained. Afterwards the bioadsorption capacity was 

constant. The highest percentage of copper adsorption by S.wightii was 42.85%. 

Table: 6 Effect of algal biomass on copper biosorption efficacy of S. wightii from site-I water 

 

Biomass(g/L) 
Cu (site-I) 

Quantity adsorbed (qe) Percentage of heavy metal removal (%) 

1 0.2 14.28% 

2 0.3 21.42% 

3 0.6 42.85% 

4 0.5 35.71% 

5 0.5 35.71% 

 

14

14.5

15

15.5

16

16.5

10 30 60 90 120

Q
u

an
ti

ty
 A

d
so

rb
ed

 q
t 

(m
g

/g
) 

Contact Time (min) 

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2024 IJCRT | Volume 12, Issue 8 August 2024 | ISSN: 2320-2882 

IJCRT2408485 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org e470 
 

 

Figure : 5 Effect of algal biomass on copper biosorption efficacy of S. wightii 

  

 

Zinc adsorption efficacy of S. wightii from site-I water 

The effects of algal biomass on the adsorption efficacy of zinc from site-I water were investigated 

using different adsorbent concentrations ranging from 1 to 5g/L. As shown in Table: 7 and Fig.6, the 

adsorption efficacy of zinc by S. wightii was increased with increasing biomass concentration upto 3g/L 

(21.1mg/g) when equlibirium was attained. Further increase in algal biomass, no significant changes in 

adsorption was observed. Maximum removal percentage was 95.90%. 

 

Table : 7 Effect of algal biomass on zinc biosorption efficacy of S. wightii from site-I water 

 

Biomass(g/L) 
Zn (site-I) 

Quantity adsorbed (qe) Percentage of heavy metal removal (%) 

1 20.3 92.27% 

2 20.6 93.63% 

3 21.1 95.90% 

4 20.8 94.54% 

5 20.8 94.54% 
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Figure: 6 Effect of algal biomass on zinc biosorption efficacy of S. wightii 

 

 

Copper adsorption efficacy of S. wightii from site-II water 

The data shown in Table 8 revealed that the copper adsorption efficacy of 

S. wightii was significantly enhanced with rise in algal biomass dosage upto 4g/L, then it was slightly 

decreased (Fig. 7). Maximum adsorption efficacy was 14.1mg/g. The highest percentage of adsorption of 

82.45% was observed. So the optimum algal biomass was selected as 4g/L. 

 

Table : 8 Effect of algal biomass on copper biosorption efficacy of S. wightii from site-II water 

 

Biomass(g/L) 

Cu (site-II) 

Quantity adsorbed 

(qe) 

Percentage of heavy metal removal 

(%) 

1 10.1 59.06% 

2 11.1 64.91% 

3 12.0 70.17% 

4 14.1 82.45% 

5 13.1 76.60% 
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Figure: 7 Effect of algal biomass on copper biosorption efficacy of S. wightii 

 

 

Zinc adsorption efficacy of S. wightii from site-II water 

 

Table 9 shows the Zn adsorption efficacy of S. wightii from site-II water. The present study showed 

that the zinc adsorption capacity of S. wightii increased with increase biomass dosage upto 4g/L, thereafter it 

was decreased slowly (Fig. 8). In this experiment using different concentration of S. wightii from 1-5g/L, the 

maximum amount (or) quantity of Zn adsorbed was 22.9mg/g. The peak value of percentage of adsorption 

was 97.44%. 

Table : 9 Effect of algal biomass on zinc biosorption efficacy of S. wightii from site-II water 

 

Biomass(g/L) 
Zn (site-II) 

Quantity adsorbed (qt) Percentage of heavy metal removal (%) 

1 21.2 90.21% 

2 21.5 91.48% 

3 22.5 95.74% 

4 22.9 97.44% 

5 22.6 96.17% 
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Figure: 8 Effect of algal biomass on zinc biosorption efficacy of S. wightii 

 

Ferrous adsorption efficacy of S. wightii from site-I and site-II water 

Ferrous ions adsorption was not detected by S. wightii. 

DISCUSSION 

A wide variety of active and inactive biomass such as bacteria, yeast, fungi and algae have been 

employed as biosorbents for removal of metal ions from aqueous solution (Wang and Chen, 2009). Among 

these biological materials, marine algae are proposed as one of the most promising biosorbents; particularly 

when they are existed in non-living forms, due to their high biosorption capacity, low cost, availability and 

renewability (He and Chen, 2014). Biosorption process is affected by factors like temperature, pH, contact 

time, metal ion concentration and biomass dosage. In the present study, biosorption efficacy of S. wightii a 

brown algae was tested for the removal of Cu, Zn, Fe, Mn from selected pond water in different contact time 

(10, 30, 60, 90, 120) because the contact time was also evaluated as one of the most significant factor 

affecting the biosorption efficiency. 

Copper and Zinc adsorption efficacy of S. wightii at different contact time from Site-I sample 

Result of the contact time experiment for the adsorption of Cu and Zn on to S. wightii revealed that 

the rate of copper adsorption was increased with increase in contact time upto 60min, after which it was 

constant. The high biosorption rate at initial contact time could be related to the high concentration gradient 

of solute, as well as abundance of vacant active sites on the algal surface (Wu et al., 2008). According to Li 

et al., 2010, the slow removal capacity during the later stages may be attributed to diffusion of metal ions 

onto the algal surface. Ibrahim, 2016 reported that the optimum removal condition of SAC (Sargassum 

activated carbon) and SAP (Sargassum algal powder) for the heavy metal Cu+2,Cd+2 and Pb+2 was found to 

occur at contact time 60mins. Present study agrees with the above author in the findings. In 2018, Ibrahim et 
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al., reported that Cu, Pb, Ni, and Cd adsorption rate was significantly enhanced with rise in contact time upto 

60 min, however no significant changes in adsorption was observed with further increase in contact time. 

In the present study biosorption efficacy of S. wightii towards zinc was increased with an increase in 

contact time upto 60 min then it was gradually decreased. These findings agrees with Utomo et al., 2016, 

they found that marine algae was able to adsorb more Zn and Cu compared to other metals Pb, Cd within 

60min. Similar findings were observed by Ibrahim 2016 in their studies in the adsorption of Cu+2, Pb+2, Cr+3 

and Cd+2 ions by Ulva lactuca power and its activated carbon at different contact time (5-120min). The 

adsorption efficiency increases with rise in contact time upto 60min, after which it is more (or) less constant. 

Therefore, the optimum contact time was selected as 60min. 

Copper and Zinc adsorption efficacy of S. wightii at different contact time from site-II sample 

In the present study copper biosorption efficacy of S. wightii from site-II water was significantly 

enhanced with rise in contact time upto 60min, after that it was constant. This work was agreed with the 

findings of Ibrahim 2016. They also reported that the biosorption of metal ions Cu+2, Cd+2, Pb+2 by 

Sargassum powder and its activated carbon was increased with increase the contact time upto 60min, 

followed by a relatively slow biosorption process. Therefore, 60min was selected as optimum contact time 

for metal ion biosorption. According to Latinwo et al., 2015 the optimum contact time for biosorption of 

heavy metals such as Fe, Ca, Mg, K, Ag, Cr by green seaweed was 60min. Similar to this work Utomo et al., 

2016 also reported that marine algae was able to adsorb more Zn and Cu compared to other metals (Pb, Cd) 

within 60min. It was observed that of Zinc adsorption efficacy of S. wightii from site-II water increased with 

an increase in contact time upto 60min, above that the adsorption efficacy was gradually decreased. 

Effect of algal biomass dosage 

Another important variable during metal uptake is the biomass concentration that can significantly 

affect the sorption process (Bagda et al., 2017). Biosorption is highly dependent on the initial adsorbent 

(biomass) concentration because the extent of biosorption is proportional to the special binding area, which 

can be defined as the portion of the total area that is available for biosorption (Li et al., 2015). 

Copper and Zinc adsorption efficacy of S. wightii at different biomass dosage from site-I sample 

In the present study biosorption efficacy of S. wightii of copper ion increased with an increase in 

biomass dosage upto 3g/L, then it remained constant. Maximum quantity of copper adsorbed was 0.6 mg/g. 

The maximum removal percentage was 42.85%. It was due to the increase in removal uptake at initial 

biosorbent doses could be attributed to the greater surface area of biosorbent, which in turn increased the 

availability of active sites for metal ions (Ibrahim et al., 2011). Similar results was reported by Ibrahim et al., 

2018 in their studies on biosorption of heavy metals from synthetic waste water by different types of marine 

algae. Similar observation was observed by the study of Karthikeyan et al., 2007 and Rajasree et al., 2018.  
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Results of the biomass dosage experiment, revealed that the rate of Zinc adsorption increased with 

increase in algal biomass dosage upto 3g/L, then it was constant. So, 3g/L biomass dosage was selected as 

optimum absorption dosage. Maximum percentage of heavy metal removal was 95.96%. More or less similar 

findings was observed by Mahmood et al., 2017 in their comparative study of natural and modified biomass 

of Sargassum sp. for removal of Cd2+ and Zn2+ from waste water concluded that Zinc biosorption, 1g each of 

natural and acid treated biosorbent was enough to remove 76.7% and 91.1% Zn, respectively. While 

Anilkumar et al., 2016 reported that the observed enhancement in Zn (II) biosorption with increasing 

biomass dosage upto 15g/L. It could be due to an increase in the number of active binding sites available for 

metal uptake in the surface area of the biosorbent, however further increasing does not show a significant 

improvement. 

Copper and Zinc adsorption efficacy of S. wightii in different algal biomass dosage from site-II sample 

Copper and Zinc biosorption efficacy from site-II water by S. wightii increase with increase in 

biomass dosage upto 4g/L. After a slight decline was observed. The maximum adsorption quantity of Cu and 

Zn was 14.1% and 22.9 mg/g respectively. Maximum heavy metal removal was 82.45 and 97.44% of Cu and 

Zn respectively. There result were supported by a study of Ibrahim 2016 on the new trend for removing toxic 

heavy metals from drinking water by activated carbon based brown algae. He explained that adsorption of 

metal ions onto Sargassum Activated Carbon (SAC) increases as the adsorbent dosage between 2.0 and 

0.8g/L. Considerable decrease in removal capacity was clearly noticed when algal dosage increased between 

8.0 and 10.0g/L. The higher adsorption in initial biomass dosage could be due to the higher number of free 

binding sites. At low adsorption capacity of higher biomass dosage due to partial aggregation of biomass and 

a consequent reduction in intercellular distance, leading to the protection of binding sites from metal ions 

(Kannan et al., 2010 and Ding et al., 2012). 

In the present study it was noticed that S. wightii, a brown algae removed zinc most efficiently than 

copper from selected samples. Similar findings was observed by Bina et al., 2019 in their study on 

biosorption and recovery of copper and zinc from aqueous solution by nonliving biomass of marine brown 

algae of Sargassum sp. and reported that the species of brown algae removed zinc most efficiently than 

copper from aqueous solution. 

CONCLUSION 

In this study, it shows that brown algae Sargassum wightii biomass are efficient heavy metal adsorbents. The 

biomass dosage and contact time play roles in the effective biosorption of heavy metals. It was also observed 

that S. wightii, effectively removed zinc most efficiently than copper from the water samples. This technique 

can be effectively used as a low cost and non pollutant biosorbent for bioremediation of heavy metal polluted 

fresh water bodies. 
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