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ABSTRACT 

REMOVAL OF CHROMIUM (VI) AND LEAD (II) FROM AQUEOUS 
SOLUTION BY USING BAMBOO WASTE AS BIOSORBENT 

Presence of heavy metals in the aquatic systems has become a serious problem. As a 
result, there has been a great deal of attention given to new technologies for removal of 
heavy metal ions from contaminated waters. Biosorption is one such emerging 
technology which utilized naturally occurring waste materials to sequester heavy 
metals from industrial wastewater. The aim of the present study was to utilize the 
locally available agricultural waste materials for heavy metal removal from industrial 
wastewater. In this study, the removal of chromium(VI) and lead(II) was done by using 
bamboo waste. The effects of initial concentration, pH, adsorbent dose, and contact 
time were studied. The highest percentage removals for chromium and lead were 43% 
up to 51% and 92% up to 95% respectively. The adsorption of chromium and lead by 
bamboo waste increased at the higher initial concentration and higher adsorbent doses. 
Higher chromium adsorption was observed at lower pHs, and maximum chromium 
removal obtained at pH 2. In contrast, higher lead adsorption was observed at higher 
pHs, and maximum lead removal obtained at pH 6. The results of this study showed 
that adsorption of chromium by bamboo waste reached to optimum condition at 45 
min. On the other hand, the adsorption of lead has no such significant change but the 
optimum contact time occurred at 30 min. The obtained results showed that the 
adsorption of chromium(VI) and lead(II) by bamboo waste follows Freundlich 
isotherm equation with a correlation coefficient equal to 0.9311 and 0.9398 
respectively. The results indicate that bamboo waste can be employed as a low cost 
adsorbents in the removal of chromium(VI) and lead(II) from industrial wastewater. 

x 


	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	ABSTRACT
	CHAPTER 1: INTRODUCTION
	1.1 Water Pollution
	1.2 Biosorption
	1.3 Problem statement
	1.4 Significant of study
	1.5 Objectives of study

	CHAPTER 2: LITERATURE REVIEW
	2.1 Bamboo waste
	2.2 Biosorbent
	2.3 Heavy metals
	2.3.1 Chromium
	2.3.2 Chromium and human toxicity
	2.3.3 Lead
	2.3.4 Lead and human toxicity

	2.4 Adsorption Theory
	2.5 Bamboo waste as biosorbent
	2.6 Factors affecting biosorbent
	2.6.1 pH of aqueous solution
	2.6.2 Biosorbent dose
	2.6.3 Contact time

	2.7 Relevance studies

	CHAPTER 3: MATERIALS AND METHODS
	3.1 Materials
	3.1.1 Raw Materials
	3.1.2 Instruments
	3.1.3 Apparatus
	3.1.4 Chemicals / Reagents

	3.2 Methods
	3.2.1 Preparation of the adsorbent
	3.2.2 Chromium (VI) solution preparation
	3.2.3 Lead (II) solution preparation
	3.2.4 Effect of initial concentration of aqueous solution
	3.2.5 Effect of pH of aqueous solution
	3.2.6 Effect of adsorbent dose
	3.2.7 Effect of contact time

	3.3 Data analysis
	3.3.1 Langmuir isotherm
	3.3.2 Freundlich isotherm


	CHAPTER 4: RESULTS AND DISCUSSIONS
	4.1 Factors affecting biosorbent
	4.1.1 Effect of initial concentration of aqueous solution
	4.1.2 Effect of pH of aqueous solution
	4.1.3 Effect of adsorbent dose
	4.1.4 Effect of contact time

	4.2 Data analysis
	4.2.1 Chromium
	4.2.1.1 Langmuir isotherm
	4.2.1.2 Freundlich isotherm

	4.2.2 Lead
	4.2.2.1 Langmuir isotherm
	4.2.2.2 Freundlich isotherm



	CHAPTER 5: CONCLUSION AND RECOMMENDATIONS
	REFERENCES
	APPENDICES
	CURRICULUM VITAE



