
 

 

 

THE PERFORMANCE OF DYE REMOVAL BY 

MALAYSIA SEAWEED BIOMASS 
  

  

  

 

 

NUR NADIAH BINTI RAZAK 

 

 

 

 

   

BACHELOR OF ENGINEERING (HONS) IN CIVIL 

ENGINEERING UNIVERSITI MALAYSIA 

PAHANG  

  



 

 

THE PERFORMANCE OF DYE REMOVAL BY MALAYSIA SEAWEED BIOMASS 

 

  

  

  

  

NUR NADIAH BINTI RAZAK 

  

  

 

  

  

Thesis submitted in fulfillment of the requirements for the award of the degree of   

Bachelor of Engineering (Hons) in Civil Engineering  

  

 

 

  

  

Faculty of Civil Engineering and Earth Resources  

UNIVERSITI MALAYSIA PAHANG  

  

  

 

  

JULY 2016  

  



ii 
 

 

 

SUPERVISOR'S DECLARATION 

 

I hereby declare that I have checked this thesis and in my opinion, this thesis is adequate 

in terms of scope and quality for the award of the degree of Bachelor (Hons.) of Civil 

Engineering.   

 

 

Signature                   :   

Name of Supervisor  : DR.EDRIYANA BT AB.AZIZ   

Position                     : LECTURER   

Date                          : 29 JUNE 2016  

 

 

Signature   : 

Name of Co-supervisor : NADIAH BT MOKHTAR 

Position   : LECTURER 

Date    : 29 JUNE 2016 

 

 

 

 

 



iii 
 

 

 

STUDENT'S DECLARATION 

  

I hereby declare that the work in this thesis is my own except for quotations and 

summaries that have been duly acknowledge. The thesis has not been accept for any 

degree and is not concurrently submit for award for other degree.   

 

 

 

Signature        :   

Name              : NUR NADIAH BINTI RAZAK   

ID Number     : AA12097  

Date                : 29 JUNE 2016 

  



x 
 

 

 

TABLE OF CONTENTS 

 Page 

SUPERVISOR’S DECLARATION ii.  

STUDENT’S DECLARATION iii.  

DEDICATION iv.  

ACKNOWLEDGEMENT v.  

ABSTRACT vi.  

ABSTRAK vii.  

TABLE OF CONTENTS viii.  

 LIST OF TABLES ix.  

LIST OF FIGURES x.  

 LIST OF ABBREVIATIONS xi.  

  

  

CHAPTER 1 INTRODUCTION AND GENERAL INFORMATION  

1.1 Background of the Problem 

1.2 Problem Statement 

1.3 Objective 

1.4 Scope of Study 

1 

3 

3 

4 

CHAPTER 2 LITERATURE REVIEW  



xi 
 

 

 

2.1   Introduction 

2.2   Wastewater 

        2.2.1   Domestic Wastewater 

        2.2.2   Industrial Wastewater 

        2.2.3   Agricultural Wastewater 

2.3   Textile Wastewater 

2.4   Wastewater Treatment technique 

2.5   Textile Wastewater Treatment 

2.6   Dye 

        2.6.1   Classification of dyes 

2.7   The use of Seaweed  

2.8   Adsorption  

        2.8.1 Classification of Adsorption 

        2.8.2 Adsorption Isotherm 

5 

6 

7 

7 

8 

8 

9 

11 

13 

14 

16 

18 

19 

20 

CHAPTER 3 METHODOLOGY   

3.1   Introduction 

3.2   Materials 

3.3   Chemicals  

3.4   Equipment  

3.5   Material Preparation 

        3.5.1   Biosorbent Preparation 

        3.5.2   Adsorbate Preparation 

3.6   Development of technique analysis 

3.7   Determination of Equilibrium Time  

3.8   Effect of Solid Water Ratio to the Dye Removal Performance 

3.9   Effect of Initial Concentration 

25 

26 

27 

28 

30 

30 

31 

32 

32 

33 

34 

CHAPTER 4 RESULT AND DISCUSSION  

4.1   Introduction 

4.2   Equilibrium time 

4.3   Effect of Seaweed Mass on the Performance of Its Adsorption 

4.4   Effect of Initial Concentration  

35 

35 

39 

42 

CHAPTER 5 CONCLUSION AND RECOMMENDATION  

5.1   Conclusion 

5.2   Recommendation 

44 

45 

REFERENCES 46 

APPENDICES 51 



 

 

THE PERFORMANCE OF DYE REMOVAL BY MALAYSIA SEAWEED BIOMASS 

 

  

  

  

  

NUR NADIAH BINTI RAZAK 

  

  

 

  

  

Thesis submitted in fulfillment of the requirements for the award of the degree of   

Bachelor of Engineering (Hons) in Civil Engineering  

  

 

 

  

  

Faculty of Civil Engineering and Earth Resources  

UNIVERSITI MALAYSIA PAHANG  

  

  

 

  

JULY 2016  

  



viii 
 

 

ABSTRACT 

Textile industry generate millions of gallons of wastewater which consist 

of hazardous toxic waste, colours and chemical substances from dyeing process, 

finishing process and high pH and temperature. The textile wastewater gave 

negative effects towards environments such as the toxicity that causes death of 

aquatic organisms, sewage bacteria and plants. Adsorption process will be used as 

a physical method for the textile wastewater treatment. Therefore, the adsorption 

process will be done by using seaweed biomass with size that passed 0.7 – 1.5mm 

sieve to be the filter medium in order to treat the colour (dye). The data obtained 

from the adsorption of concentration of dye by using UV-vis spectrophotometer at 

640 nm wavelength. All data will be represents the mean of triplicates with 

average and standard deviation. The experiments done by different types of 

seaweed to choose the best performance of dye removal.    
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ABSTRAK 

Industri tekstil menjana berjuta-juta gelen air sisa yang terdiri daripada 

sisa toksik berbahaya, berwarna dan mengandungi bahan-bahan kimia daripada 

proses pencelupan, proses penyiapan dan pH dan suhu yang tinggi. Air sisa 

daripada tekstil memberi kesan negatif terhadap persekitaran seperti keracunan 

yang menyebabkan kematian organisma akuatik, bakteria kumbahan dan tumbuh-

tumbuhan. Proses penjerapan akan digunakan sebagai kaedah fizikal untuk 

rawatan air sisa tekstil. Oleh itu, proses penjerapan akan dilakukan dengan 

menggunakan rumpai laut biomass dan di ayak menggunakan penapis dengan saiz 

yang diluluskan iaitu antara 0.7 - 1.5 mm untuk merawat warna (pewarna). Data 

yang diperolehi daripada penjerapan kepekatan pewarna dengan menggunakan 

UV-vis spektrofotometer pada 640 nm panjang gelombang. Semua data mewakili 

tiga bacaan dengan sisihan purata dan standard. Eksperimen yang dijalankan oleh 

pelbagai jenis rumpai laut adalah untuk memilih jenis manakah yang 

menunjukkan prestasi terbaik daripada penyingkiran pewarna.  

  



 

 

 

CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 Background of the problem 

 

Textile wastewater contains a large variety of dyes and chemical substances that 

make the environmental challenge for textile industry not only as liquid waste but 

also in its chemical composition (Alen and Vinodha, 2014). Basically, the main 

pollution contributed by textile wastewater comes from dyeing and finishing 

processes. Water is used as the principal medium to apply dyes and various chemicals 

for finishes and since all of them are not contained in the final product, they 

eventually became waste and caused disposal problems. Among major pollutants in 

textile wastewaters are known as high suspended solids, chemical oxygen demand, 

heat, colour, acidity, and other soluble substances, which need to be removed from 

textile wastewater are COD, BOD, nitrogen, heavy metals and dyestuffs.  

The textile wastewater is a complex and variable mixture of polluting substances 

like inorganic, organic, elemental and polymeric products (Brown and Laboureur, 

1983). The textile wastewater containing dye substances is not only toxic to the 

biological world, its dark colour blocks sunlight that leads to severe problems to the 

ecosystem (Choi et al., 2004). Due to low biodegradation of dyes, conventional 

biological treatment process is not very effective in treating dye wastes. The usual 

treatment processes like physical and chemical methods such as coagulation,

http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0045
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0045
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0060
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flocculation, adsorption, membrane filtration and irradiation. (Robinson et al., 2001) 

achieve good decolorizing efficiency but they are high cost and the production of the 

significant amount of sludge material requires final disposal again. Among all the 

methods, adsorption is one of the most effective methods of removing dyes from 

waste sewage (Deans and Dixon, 1992 and Nigam et al., 2000). The process of 

adsorption has an advantage over the other methods due to its sludge free operation 

and complete removal of dyes even from dilute solutions. Activated carbons have 

been extensively utilized in various industrial adsorption and separation processes 

because of its efficient adsorption of the organic compound.  

 Recently, a considerable amount of research has been undertaken to find cheaper 

substitutions to activated carbon. Recent developments of new strategies of making 

use of low cost, easily available biological and agricultural waste materials for the 

adsorption process is gaining much importance to replace activated carbon. Some of 

the low cost adsorbents that are tested for the dye sorption process are rice husk 

(Manoj kumar, 2013), bark, hair and coal (Ho and McKay, 1999), wood dust (Garg et 

al., 2004), tree bark powder (Paul Egwuonwu, 2013), peat (Fernandes et al., 2006), 

lignin (Cotoruelo et al., 2010), wheat bran (Ata et al., 2012 and Ozer and Dursun, 

2007), brown sea weed (Vijayaraghavan and Yun, 2008), banana and orange peel 

(Annadurai et al., 2002), fly ash (Janos et al., 2003), pineapple stem waste (Hameed 

et al., 2009), water hyacinth pulp powder, tuberous pulp, sugarcane pulp, and coconut 

pulp (Pramanik et al., 2011). 

 

 

 

 

 

 

http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0380
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0085
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0325
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0375
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0155
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0125
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0125
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0340
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0115
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0070
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0020
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0335
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0335
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0480
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0015
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0185
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0140
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0140
http://www.sciencedirect.com/science/article/pii/S1878535214000562#b0345
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1.2 Problem Statement  

Recently, the problems created by textile wastewater getting more serious concerns 

especially in developing country. This is due to low biodegradation of dye and chemical 

used in commercial textile are hazardous and danger to the environment. Approximately 

10000 different dyes mainly used in the dying and printing industries are produced 

annually worldwide (Zollinger, H. 1978) and (Robinson, T., McMullan, G., Marchant, R., 

& Nigam, P. 2001). Due to low biodegradation of dyes, conventional biological treatment 

process is not very effective in treating dye wastes. In order to overcome these problems, 

the research for environmental friendly and low cost treatment is essential. It is thought 

that adsorption processes by seaweed biomass is comparatively effective for the removal 

of dye from wastewater (Suzuki, Y., Kametani, T., & Maruyama, T. 2005). However, 

none has been reported on the dye removal by using our local seaweed through 

adsorption process. Furthermore, Malaysia has abundance of seaweed. 

 

1.3 Objectives 

There objectives of this research are as the followings: 

1. To study the equilibrium time of dye removal by Malaysia seaweed biomass. 

2. To investigate the effect of Malaysia seaweed mass on the performance of its 

adsorption.  

3. To study the effect of initial concentration to the dye removal by Malaysia 

seaweed biomass. 

4. To compare the performance of dye removal by Eucheuma Spinosum, 

Kappaphycus Alvarezii, Kappaphycus Striatum and Sargassum Polycystum.  
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