CHAPTER 1
INTRODUCTION :(’}
1.1 Background of Study \,z

Water is the biggest component in the earth surface (70%T used for several
goals by living organisms and agriculture. Generally

rce,s of water are

groundwater, rivers, and the ocean. Nowadays the of purity.of water is

decreasing and it is very risky that could affect 0$1 ue ta dise e? Iilzic:ggg'l'nea

worm and bilharziasis. At present, 1.1 billion pe on’t get to use fre h-water and

ailitigs Acco@ﬁg to the
peoeggxf the world
nit ations, 2015).

ntrie@ save their life.

2.6 billion general public are uncovered with“samitation

World Health Organization (WHQO), more, than¥thr
population will not have access to sad}'r
Therefore, water pollution is a vital issm evelo@

Water pollution containing toxiCuyetals ig,very da erouahjueto its toxicity (Ozmen
et al., 2010). There are twe ‘%s that, are or‘1‘si % as heavy metals in the
environment. Some of th Khar Ns , hickel, copper, cadmium,

S Yiss aI';c} ake@ azardous (Amuda et al., 2007).
ed 'tH'

[
Nowadays, the world is ta h;ﬂ'léges of water pollution by industrial

activities such as @.tanne}y, textile, elzz%plating, and others (Radhakrishnan et
e

al., 2016). Hea in heDan body, leading to various diseases and

\QQ s ac
disorders suc%ama the Jiver, k@ﬁ/, brain, and central nervous system, even

abortion Qmatal death gan/be rred by the severe attack of these metals. The

. 4 : . :
main E sjof heavy etals are:?attery manufacturing, ceramic, and metal plating

ind which produce Iarg@%ntities of wastewater (Naiya et al., 2009). Many

(=2

chromium due to their

vyametals are released from paint, ceramics, and dyes industries (Abdel-Ghani &

aghaby, 2007). The acceptable limits for toxic metals in industrial pollutant release

Q by the World Health Organization (WHQO) are 0.05-1.5 (copper), 0.1 (cadmium), 5-
5 (zinc), 0.1 (lead), 0.1-1 (iron), and 0.05-0.5 (manganese), 0.02 (nickel), in ppm.
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The common methods used for wastewater treatment are restricted because of

technical problems, producing more sludge, disposal and financial lers.

Furthermore, it is mainly due to low concentration of toxic metals in aqueo% ion
(<100 ppm). Some common methods used for removing heavy metals fr ewater
are ion exchange, adsorption, precipitation and membrane separation: ng those

processes, adsorption is one of the efficient methods to remove c inants from

wastewater (Anirudhan et al., 2008). Adsorption process is a promising,method because

of its cheap, simplicity and effectiveness compared to othe ds. Precipitation
methods produce a huge amount of precipitate sludge and thergtreatment while
reverse osmosis and ion-exchange can successfully re

Wstewater.
However, the operational cost is very high and also ited pH e. ‘R@mly,
iravailability, c a‘1d.k(éa/cling

S aKfeM le i@-dsorption
I h oringgéifera bark,
non-living biomass, in

contrast, fungi, yeast and microbial cel sed as a living bio@s (Chen & Wang,

2008). (,) NN
s S s
Agricultural waste materi e costweffective “adsorbents and easy to handle
disposal problems. It can so %isp SM 0 @cultural waste by converting
to activated carbon (R%&g al., 1010) @t@oducts like rice husk, coconut

coir, corn cobs, neem bark/and Mofi |!‘If&‘@, bark can be used as an effective

adsorbent for p@waﬁw@ heseéjes of agricultural waste fulfil two

purposes, firstlyaunusable nver efficient adsorbent and secondly it can

! .
solve wastew‘uj atment preblems G many countries (Tan et al., 2008). The

s@w used not only for ewater purposes but also air, and gas streams
to elifwntamifra nd to redtice the treatment cost (Nguyen et. al.; 2013; Jain

et. 6; Alslaibi et. al., ZQ};,-’AI-Qodah & Shawabkah, 2009). The heavy metals
c Mn property can be developed by chemically activated adsorbents. It also can
‘ép

biosorption has become a popular method due to

process (Bhatnagar et al., 2013). Two types o

methods which are living biomass and nan-livi

coconut coir, rice husk, neem bark and car ar

adsorbent:

pore size and surface area of activated carbon. The activity of adsorbent is
endent on its pore volume, surface area, and pore size. Agricultural waste adsorbents
ossess high porous structures and contain large surface area from 1000 m?/g to 2800
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m?/g (Ahmad et al., 2012). Activated carbon was very effective in removing organic
elements (methylene blue) from wastewater (Rafatulla et al., 2010). It is also e I
for removing inorganics and heavy metal pollutants. There are several agric% by-

products like Moringa oleifera root which show good antimicrobial activ. jetal.,
2011). -K

Activated carbon derived from Agricultural wastes have lignacellul@sic compounds

aldehydes, carboxylic, ketones and ether groups. These fun€itio

as major constituents. They also have other polar functional rMCh as alcohols,
nggroups can bind toxic

metals by donating an electron pair to complex form in n (Demirbas, 2008). Most
of the plants such as neem, rice, turmeric, coconut, corn cobsy andiMori leifera.are
reported to have binding properties. I _\‘-}
_ _ . 4
The commercially activated carbon is in the powder afd"granular/Powdered

form is applied to liquid media with the sizés,of 15-25 he ot and, granular
adsorbents are mostly applied for bothg Qﬂ’ and g . Tﬁ{type of activated
carbon can be used in medicine (IIorr:%a al 201? rr& tical (Jodeh et al.,
‘Q’ll., Zmi is Q&costly process and not
halal for Islamic religious bec prO(ﬂJced m ani(é;f bone (Nwankwo | H et

al., 2018) (Jabar & Odusote,?&@ . So resita\pf%ers are looking for a cost
effective alternative adsorbe rived from glic tm?l waste to easily remove heavy
n%wat

2016) wastewater treatments (Bo

metals and dyes fro er (Abadfetsal. 2002; Bello et al.,, 2017). Some

researchers have u gctivate'i m as an.adsorbents from agricultural waste but
uégfu I

they could not s y removegheavy Is and dyes from wastewater with cost
effective pro mad tal., 93_'; Ragdet al., 2010; Han et al., 2008; Jabar &
Odusote, C)%r i , the s@al activated carbons may be used to get better
Ipm \Nﬂéﬁwater and it must be cheaper.

Water is important for humans, animals and plants. But nowadays, water is

§oblem Statement

contaminated by many sources such as household, hospital or industrial wastes etc. The
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fast growth in agriculture and industry sectors are the main cause of pollution such as
heavy metals, and dyes in the water system. Toxic Metals (lead, nickel, cadmium,
copper, and chromium) can reduce mental and central nervous system ms
decrease function of lungs, kidneys and liver (Azeh Engwa et al., 2019). imer's
disease and Parkinson's disease are due to long term exposure of heaW&ng'als (lead,
cadmium, and manganese) (Bakulski et al., 2020). Synthetic dye d in many
manufacturing industries for colouring their products such as texti e,Ys!
Mostly 50% of total dyes are released from textile industries (SY’yal., 2010) where
0

mostly synthetic dye (Cheng et al., 2015). Methylene b istsjof heterocyclic

er, and paint.

aromatic compounds which can cause irritation of mo at, andjaundieé (Shakoor

& Nasar, 2016). It can also cause breast and skin canger for humans. ¢ \Y'
4D
There are several common methods for elimina pollytants from walgf such as
reverse osmosis, adsorption (Tang et al., 2014),&m~|lat' \('StL erje e@" 2010; Hu
et al., 2010) precipitation, coagulation, a i Q& 2017; Babu
& Gupta, 2008). Among all method sorption is th t pr. for wastewater
treatment (El Haddad et al., 2013). Genera | activated carbon is used as

Y: €
adsorbent in adsorption processe;u m@%@a e@,}onmental-friendly and
It is

nontoxic (Salleh et al., 201 ostl r‘(‘)ce@abar & Odusote, 2020).
Therefore, third world coun*':zs uld make an e for the high cost.

Researchers are nowng for gheap pé@gy as an alternative option from
natural products Iﬁd’u\are atf m alal %UNastewater treatment. Many natural
plants had been&as a m@or th{{e oval of dyes and heavy metals from
wastewater mil alm (Ja a‘;l& @gséote, 2020), groundnut shell (Bayuo et al.,

Sea)eife le eu@ al., 2017), rice husk (Han et al., 2008) and

2019), M%
coconut cair (Abad £t.al OZ).@Wever, no research has been conducted for the

compasison*on the efficiency~o§<’t.he activated carbons produced from rice husk,

cagonut coir, corn cobs, neem\bark, and Moringa oleifera bark on heavy metals (lead,

@, copper, and cadmium), and dye (methylene blue) simultaneously.

0 The main aim of this study was to prepare, characterize, and evaluate activated
carbons produced from five waste of agriculture products (rice husk, coconut coir, corn
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cobs, neem bark, and Moringa oleifera bark) using heavy metals and dye. The cheaper
raw materials used are available redundantly in Malaysia, Bangladesh, south—ea?;'@,

and have no side effects for humans.

1.3 Significance of Study ?
Water is very essential for human life but it should be fresh Ww)t contaminated

water or wastewater. Wherever humans live, fresh drinkingiwater.is constantly required
and wastewater is constantly produced. The provisi nkiw and the
u

management of wastewater have thus been crucial to the suceess af humangCivilization,

with the ancient Roman aqueducts and modern giant rojects'proyi inb i@ssive
examples of the success of humankind in ensuring former is a |evedX§However,

when it comes to the purification of sewage Ner, i anisms aw;éuperior to
humans; their abilities to degrade the mo Me of gf‘pa ic/substanees and to cycle

he ature. The use of
natural products as adsorbent matepial to filte Tet | contaminated water has
become gradually more popular dte,to vir}g s eXpensive,hiodegradable, abundant
and efficient. Instead of acti %on, iS S d)‘/‘ caz@é focused on inexpensive
materials such as agricult and for, aste. It show that these alternative
adsorbents can be suffigient binding ca;Llcit f
wastewater. % \o' $ C},
N
However, theé&@iven ' ft adsor@depends not only on the properties of

the adsorbent Mo vario ‘geiram%efs (pH, temperature, initial concentration,

contact tir%% used foryth ad@ion process. The basic components of the
agricultural,waste mafe Iude@nicellulose, lignin, lipids, and starch, containing

variety.\;f ctional groups ( mido, alcoholic, carbonyl, phenolic groups). The
qua groups present in a?n'cultural waste biomass have affinity for heavy metal

elements such as nitrogen, phosphoru carbon are un

Z

e heavy metal ions, and dye from

form metal complexes that stop the contaminants through reactions of
omplexation, adsorption on surface, diffusion through pores and ion exchange.

gricultural waste materials being economic and eco-friendly due to their unique



chemical composition, availability in abundance, renewable nature and low cost are

a) To prepare activated carbons from five agriculture W&St%x (rice husk,

coconut coir, corn cobs, neem bark, and Moringa oleifera b

viable options for water and wastewater remediation.

1.4 Objectives of Research

b) To evaluate the adsorption efficiency of prepared ed cdrbons on heavy

metals spiked in aqueous solutions using AAS.

L ]
N4
c) To characterise the high efficiency of acti arbons ini(b) glFHCE? BET,
-' b &

SEM, and proximate analysis. N
X

d) To evaluate the adsorption effiC|efM/e us:ra]\g pr. ated carbons.

T@

1.5 Scope of Research { )
% Q—
Agricultural by- products suchyas r 0|r corn cobs, neem bark,
e activa

Moringa oleifera bark d to praduc ?arbon The produced activated
carbons were characte% ng Seanni E-Iegg Microscopy (SEM), Brunauer-

Emmett-Teller (B ( ourler Imﬁd (FTIR) techniques. The absorption
capacity of activ. e rbon erml@usmg prepared metals and dye solution.
Methylene bI a\, met ?bp dmium, lead, and nickel) were determined
using UV opy and Ato |c rptlon Spectroscopy (AAS), respectively.
' 4 , \,‘i"
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