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ABSTRACT 
 

The wastewater of sugar industry has been analyzed for various parameters including PH, 

Electrical conductivity, TDS, TSS, Hardness, BOD, COD, and heavy metals such as Zn, 

Pb and Fe. A very cheaper method has been devised for treatment of mentioned 

parameters which was based on rice husk, wheat straw and animal charcoal. The results 

obtained were very fruitful and Zn, Fe and Pb have been successfully removed up to 

77.77% from the wastewater of sugar industry. Adsorption of Pb, Zinc and iron by using 

three different inexpensive adsorbent having to be more preferable preferences for waste 

water management. Iron and Lead have been frequently estimated in higher numbers in 

sugar industry waste-water. Adsorption competences different as role of PH By using 

heavy metal’s aqueous solution with animal charcoal, wheat straw, and rice husk 

adsorption isotherms have been investigated. Adsorption isotherms have been dependable 

along with Langmuir´s adsorption model. Here it were compared undertaken the 

adsorption effectiveness of animal charcoal, wheat straw, and rice husk. The consequence 

of PH, constituent part size also special adsorbent on the adsorption isotherm of animal 

charcoal, wheat straw, and rice husk were premeditated into batch system. In point of fact 

the percentage of removing Zn, Fe as well as lead reached highest to 75%, 56% and 

77.77%, (Pb > Zn > Fe) correspondingly. The results shown by animal charcoal treatment 

in the reducing the wastes from effluents were better than other two treatments. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



                                                                                                                                  
 

VI 
 

CONTENTS 
 
Acknowledgement                                                                                                               iv 

Abstract                                                                                                                                v 

Contents                                                                                                                               vi 

List of Tables                                                                                                                       ix 

List of Figure                                                                                                                       ix 

CHAPTER 1: INTRODUCTION 1-25 

1.1Background……………………………………………………………… 1 

1.2 Sugar industry…………………………………………………………… 1 

1.3 Processing of sugar cane…………………………………………………. 2 

1.4 Juice extraction………………………………………………………… 3 

1.5 Juice clarification……………………………………………………… 3 

1.6 Juice evaporation……………………………………………………… 4 

1.7 Crystallization and centrifuging………………………………………. 5 

1.8 Back-end refineries……………………………………………………. 5 

1.9 Energy in the mill…………………………………………………….. 5 

1.10 Types of sugars……………………………………………………… 6 

1.10.1 Monosaccharides…………………………………………………… 6 

1.10.2 Disaccharides………………………………………………………. 7 

1.11 History……………………………………………………………… 8 

1.11.1 Ancient times as well as middle ages………………………… 8 

1.12 Modern history…………………………………………………. 9 

1.13 Sugar industry in Pakistan. ……………………………………….. 11 

1.14  Use of sugar in daily life ……………………………………. 12 



                                                                                                                                  
 

VII 
 

 1.15 Chemistry of Sugar ……………………………. 13 

1.16 Natural polymer of sugars …………………………………………… 14 

1.17 Wastes of sugar industry ……………………… 14 

1.17.1 Bagasse…………………………………………………………. 14 

1.17.2 Waste water of sugar industry ………………………………. 15 

1.17.3 Wastes of sugar industries……………………………………………. 15 

1.17.4 Machinery wastes…………………………………………………….. 16 

1.18 Physico-chemical and biological characteristics of sugar mill effluent…. 16 

1.19 Impact of sugar mill effluent to the environment………………………. 17 

1.20 Techniques used for waste water treatments……………………………. 17 

1.20.1 Physical techniques ………………………………………………….. 17 

1.20.2 Temperature…………………………………....................................... 17 

1.21 Chemical techniques…………………………………………………… 18 

1.21.1 Analytical methods………………………………………………….. 18 

1.21.2 Dissolved oxygen…………………………………………………… 18 

1.21.3 Total solids………………………………………………………….. 19 

1.21.4 Total suspended solids……………………………………………….. 19 

1.21.5 Total dissolved solids…………………………………………………. 19 

1.21.6 Biological oxygen demand…………………………………………… 20 

1.21.7 Chemical oxygen demand…………………………………………….. 20 

1.21.8 Sulphate……………………………………………………………….. 21 

1.22 Waste management……………………………………………………… 21 



                                                                                                                                  
 

VIII 
 

1.23 Disposal solutions……………………………………………………….. 21 

1.23.1 Incineration…………………………………………………………….  21 

1.23.2 Recycle …………………………………………...…………………… 22 

1.24 Reuse…………………………………………………………………….. 22 

1.24.1 Biological reprocessing………………………………………………... 22 

1.24.2 Energy recovery…………………………..…………………………… 23 

1.24.3 Pyrolysis……………………………………………………………….. 23 

1.24.4 Resource recovery…………………………………………………… 24 

1.24.5 Sustainability………………………………………………………….. 25 

1.24.6 Avoidance and reduction methods….………………………………… 25 

1.24.7 Problem statement……………………………………………………... 25 

1.25 Objectives………………………………………………………………... 25 

CHAPTER 2: LITERATURE REVIEW 26-51 

CHAPTER 3: EXPERIMENTAL 52-62 

3.1 Sources of samples……………………………………………………... 52 

3.2 Materials ……………………………………………………………. 52 

3.3 Apparatus ……………………………………………………………… 52 

3.4 Chemical………………………………………………………... 52 

3.5 Total hardness…………………………………………………………… 53 

3.5.1 Preparation of reagents ………………………………………… 53 

3.5.2 Procedure …………………………………………………………….. 53 

3.5.3 Calculation…………………………………………………………. 53 

3.6 PH measurement ………………………………………………….. 54 

3.6.1 Preparation of solution ………………………………………………... 54 



                                                                                                                                  
 

IX 
 

3.6.2 Operating procedure ………………………………………………….. 54 

3.7 Biological oxygen demand…………………………………………… 54 

3.7.1 Preparation of solutions……………………………………………. 54 

3.7.2 Procedure ………………………………………………………. 55 

3.7.3 Calculations …………………………………… 56 

3.8 Total suspension ……………………………………………. 56 

3.9 Determination of total suspended solids…………………………………. 56 

3.9.1Computation……………………………………………………………. 56 

3.10Determinationof total dissolved solids………………………………... 57 

 3.10.1 Personal history……………………………………………………….. 57 

3.10.2 Procedure …………………………………………. 57 

3.11 Conductivity…………………………………………………………….. 57 

3.11.1 Experiment………………… …………………………………………. 57 

3.12 Chemical oxygen demand……………………………..………………… 57 

3.12.1 Summatiom……………………………………………………………. 57 

3.12.2 Preparation of solution……………………………………………........ 57 

3.12.3 Procedure………………………………………………………………. 58 

3.12.4 Computations…………………………………………………… 58 

3.13 Treatment of toxic metals of waste water of sugar industry…………… 58 

3.14 Lead content (Pb)……………………………………………………… 58 

3.14.1 Process ………………………………………………………………… 58 

3.14.2 Computations………………………………………………………….. 59 

3.15 Iron content (Fe)…………… …………………………………………. 59 

3.15.1 Summation…………………………………………………………….. 59 

3.15.2 Reagents as well as preparation of sample solution 59 



                                                                                                                                  
 

X 
 

3.15.3 Procedure……………………………………………………………… 60 

3.15.4 Computation…………………………………………………………… 60 

3.16 Zinc content (Zn)……… ………………………………………………. 61 

3.16.1 Summation…………………………………………………………….. 61 

3.16.2 Reagents as well as preparation of sample solution…………………… 61 

3.16.3 Procedure……………………………………………………………… 61 

3.16.4 Computation…………………………………………………………… 62 

CHAPTER 4: RESULTS & DISCUSSION 63-83 

4.2 Total suspended solids……………………………………………………. 65 

4.3 Total diffused solids ……………………………………………………… 66 

4.4 Total solids ………………………………………………………………. 65 

4.5 Biological oxygen demand ………………………………………………. 68 

4.6 Chemical oxygen demand………………………………………………… 69 

4.7 Electrical Conductance……………………………………………………. 70 

4.8 PH………………………………………………………………………… 71 

4.9 Total hardness………….…………………………………………………. 72 

4.10 Calcium ………………………………………………………………… 74 

4.11Magnesium……………………………………………………………….. 76 

4.12 Lead metal…………………………………………………………… 78 

4.13 Zinc metal…………………………………………………................ 80 

4.14 Iron metal………………………………………………………………. 82 

 Conclusion…………………………………………………………………… 84 

 Suggestion……………………………………………………………………. 85 

 References……………………………………………………………………. 86-92 



REFERENCES                                                                         

 

1 
 

CHAPTER-1 

Introduction 

 
1.1Background 

Water is vital to all structures of living and composes up fifty to 97% that burden 

of all plants and mammals and as regards seventy % of soul body (Poff and Allan 1995). 

The vital resource was water for manufacturing, agriculture, hauling and several further 

human movements. In the face of its values, water is the a good number defectively 

supervised reserve in the human race.(Chutter 1998).In urban territories, the inconsiderate 

transfer to the extraordinarily to the low quality of water (Mathuthu, Mwanga et al. 

1997). The water bodies are majority in the regions of crafting outlook are the end 

functions of overflow on the loose from trade enterprises. 
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