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EXECUTIVE SUMMARY

The efficiency of mango leaves:as a low-cost adsorbent for the removal of Pb(II) jons from
industrial waste water at Kampala Pharmaceuticals Industry (KPI) was investigated in this
study. The influences of adsorbent load; pH, contact time, initial metal concentration,
agitation rate and particle size*on-a control solufion were studied in batch experiments at
room temperature. The findings showed that the' lead uptake inereased with increasing
adsorbent load, agitation rate and decreasing particle size. The maximum uptake of Pb(1l}
fons was at pH 5, contact time of 2hours and that the Ph(I1} upfake decreased with increasing

nitial coricentration.

Parameter values were chosen on basis of efficiency and implied cost. These values yielded

-an-average efficiency of 94.48% when used to adsorb {ead from KPI waste water.

The economic analysi§ showed that MLP was more cost ¢ffective to treat leaded waste water
compared to the: commercial Activated Carbon, with MLP being 49 times cheaper than

using Aetivated carbon which cost 2:43 shs.

The results showed that mango leaves have the poiéntial to be.applied as alternative Jow-cost

biosorbent in the remediation of heavy metal ¢ontamination iir waste water.
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CHAPTER ONE: BACKGROUND

INTRODUCTION

This. chapter contains the back'g:round information of the project with details on the current
trends of heavy metal pollution and their effects with émphasis on lead. It then explaing
various adsorption alternatives -available and then presents the problem statement, the
Justification and purpose of the-pro_ject, the objectives to be fulfilled and then concludes with

the scope and limitations of the study.

1.1 Background of the Study
Environmental pollution is currently one of the most critical issues facing humanity. It has
increased exponéntially in the past few years and-has reached alarmin_g_. levels in terms of
its effects on living creatures. Heavy metals are considered one of the pollutants that have
direct effect on flora and fauna. Industrial wastewater confaining lead, mercury, copper,
cadmivm, zine and chromiun, for examiple can contaminate ground and surface water
resources and thus lead to & serious water poliution problem (Nagham A. Ageena, 2010;V.
C. Renge et al., 2012). Water is a fundamental necessity to all living creatures on earth, Its
use ranges [rom doniestic co‘nsumption,-_ajgricull;ural and industrial processing_, as wellas a
habitat for various species of plants and animals, and any conipromise on its quality leads

to serious effects-on the health and livelihood of the eco-system.

Heavy metal confamination exists in aqueous waste streams of many industries such as
metal _pm'i-ﬁc?ation, metal  finishing, chemical manufacturing, mining operations,
pharmaceuticals, smelting, battery manufacturing, and electroplating, tanneries, petroleum
refining, paint manufacturing, pesticides, smelting, pigmeént manufacture, printing and

photographic industries (Liang ef al.,, 2009; Lu and Gibb, 2006).

Certain heavy ‘metals such as iron, copper, zine dand manganese are required in traces by
humans for normal biological functioning: However, hedvy metals such as mercury, lead,
cadmium are toxic to. organisms. Most of the health disorders are:linked with specific
tendency of lLieavy metals to bio-accumulate in living tissues and their disruptive

integration into normal biochemical processes. These metals are. biomagnified along: the

!
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