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EX:ECutIvE SUlVIMARY

The efficiency of the combination of mango leaves and watermelon, rind, powders .as a low-cost

adso~bent for the' removal of.:pb.(IT) i.OlJS from industrial waste-water 'at Uganda Batteries. Limited

was investigated in this research. The influences of adsorbent load; pH, contact, time, adsorbent

ratios and agitation rate.on a saffi.(?lewere. studied in batch experiments at room temperature. The:

findings shewed thatthe lead uptake increased with increasing adsorbent load, agitation rate, Ph

and contact time, The maximum uptake or Pb (I1) ions was at. pfI 5, contact time of lhour,

adsorbent load of Sgrams with adsorbent ratio of MLP75,:WMR25 and agitation rate of .200rpm.

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

average efficiency of 97.02% when used to adsorb lead from UBLwaste water.

The' economic analysis' showed that ·the combined adsorbent was, more cost effective to treat

leaded waste water 'compared, to polyacrylamide. The cost of treatment was reduced by 90%.

J .... :

" The results. showed that the combination of watermelon rind and mango leaves has the potential

to be applied as alternative low-cost bio sorbent in the remediation of heavy metal contaminariorr

in waste Water.
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CHAPTE~ ONE: INTRODUCTION

1..1 Background
Excessive. release of heavy metals such as, lead due industrial .activities and technological 56

developments has 'posed '~ great problem worldwide. .Heavy metals pose a significant threat to

the environment and public health due to their toxicity, resulting-from their accumulation infend

chain and 'persistence in.nature (Kanawadeand Gaikwad, 2011). Lead (II) Ions introduced to the

aquatic streams by means of electroplating, pigments, metallurgy, battery industries as well as

mining have led to severe environmental pollution (Demirbas E, 2(04). Lead.interferes with a

variety Of body processes and is toxic £0 'body organs and tissues. The, Institute for flealtl1

Metrics and Evaluation (IHME) estimated that in 201.3 lead, exposure accounted for ~53- QOO

deaths. due to long-term effects on health, with die highest burden being 111 lew and middle

income, countries(WHO, 2.(16).

Removal of Lead (]I) ions from waste water is Crucial because of the' public, health haz~rds it

ex.ptises-humans to' as a result of its consumption, 'According to .the World :Health, Organization

(WHO), the maximum permissible limit (MPL) of lead in, drinking water-is 0'.05 mg/L, 'The

permissible limit (JrtgfL) 'for Pl;J(II) in wastewater, given QYEnvironmental Protection Agency

(EPA), is, 'O.(i5 mg(L (Goel et al, 2005.). The conventional treatment processes used to remove

Lead (m ions include precipitation, ion exchange, filtration, membrane filtration"

eiectrochemical.treatment, and reverse osmosis (Srirk and' Staden, 2QO'O).

1

The need (or economical and effective methods for- removing 'heavy meta is from

wastewater has therefore resulted in .the search for relatively cheaper materials that may be,

useful in removing the heavymetals in the-environment (Okiemen, 1991) However the existing

methods have 'a disadvantage of being expensive, sophisticated equipment •high cost of operation

and high.energy requirements (Aha]Y~l, 2003). The need for environmental friendly and cost-

effective methods for removing 'lead (II)jons frQITI wastewater has therefore resulted in the

search for relatively cheaper materials" that may be useful in reducing the. levels of heavy

rnetals.rn the environment (Okiernen, 1991)...A number of.innovative methods have been used to
removelead Ill) Ions, such as biosorption (Volesky, 1987). biosorption on tobiopolymers (Jang

et al., i998),adsorptive filtration using coated sands (Benjamin etal.j. I 99.6'j, and biosorption on
magnetic iron oxidesCDeal1 and Bosqui, 1972).,1\1oreo.ver, biosorption has 'aroused most ifiteiest,s
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