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The aim of this work is to develop uctivated carbon jllter fmm tocal raw matarmh mcll us bamboo and coconue shells to
maintain quality water jor human coustmption, by removing odours, colouy, taste nnd chemicals. To achieve rlu.' stuted
aitm, an auacrobic furnace of kg copacity was designed and dcvcluped for tmmumum operating tempemtura of
1000°C. The raw materiuls used for. activated carbon are bainboo and codonut .\Iu{is ‘A quaniity of 6kg bumbao was
measured and fed into the furnuce for four hours of kenfing in the absence of oxygenia ta temperature of 900°C. The
experiment was vepeated with the susme quantity of cocownt shells as of bumboo, The | activated carbon of the inateriuls
was ground separwely i a mortar with « pestle, aud sieved using British aito sigve shaker of different sizes; which was
used to analyse muddy water. The result showed that the level of conttmmmzzt.s were significantly reduced, coconut
uctivated carbon was founl to be better than buwiboo end activared with jnu.':' pﬂrﬂde.s is more efficient in water

]

Sfiltration, It can then be concluded thut activated carbn fiom local row material§
whiel are common i difrica, can be used to maintain gualite waizsr for Iu.mmn cons lﬁl!}'llflll

1 INTRODUCTION

Water is undoubtedly one of the world’s most
important natural resources. [i plays a vital role in the
development of communities; hence a reliable supply
of water is essential. Its quality needs to be maintained
afll the time for human and industrial use. The
maintenance of water becomes necessary because it has
been polluted naturally or artificially by

local, state or natioual levels spend millions of dollars
on the maintenange of water to make it acceptable for
human and industrial consumption.

Water pollution is any contamination or change in the
quality of water through contact with chemical,
physical and biolpgical elements, obviously, the effect
of such water will be harnmniul {1]. When humans drink
poltuted. water, it can have serious effects on ‘their
health; they may: contact such diseases like typhoid,
dysentery and pholera [2].

There are beveral ulasscs of water pollutanis. There are

disease ' causing : agents such as bacteria viruges,

protozoa and, parasitic worms (hat enter sewage
systems and unireated waste, Another category of
water: pollutants is oxygen demanding wastes which
can be de-composed by oxygen-requiriag bacteria.
When large populations of decomposing bacteria are
converting these wastes, they can deplste the oxygen
levels in the water and cause other liv: :;, organisms in

the water suchi as fish to die. There is yet another class
of pollutants: It is constituted

by . water-soluble

industrial
activities. As a result of this, many governments at-

'lﬁ(.’ coconut shells mx(l bambhos,

inorgasic pollutan't Jin form of agids, salts and toxic
metals. Large quanmxes of these compounds will make
water unsuitable ; to drink and will .catse the death of
aquatic life [3]. Othu' classes of w'm,x pollutants, will

not be di. bClLSde m this paper.

{ l
Since pollunon sq*ems inevitable in every society , good
quality  water mu:,t be maintained - for human
consump*_gon. Thlb need is reflected! in the growing
market for domestic water filters which aré designed to

'~1emov'= objccuuable tastes, odours and organic

contaminants, : ﬁom water. The 'materia{ in these
activated oarbon: filters is recogmsed as effective and
reliable in xemov" g mm\}ntles [4]. Activated carbon
has a mmeudous, abisorbing capacity for a wide variety
of dissolved mg‘mws and chlorine and can be custom-
tailored 1o suit specific applications [5].

The aim of this work is to develop .activated cacbon
filter from local raw materials such as -bamboo aud
coconut shells to maintain quality water for human
consumption, byf removing odouss, colour, taste and
chemical. :

2 METHODOLOGY

To achieve #the’ aim of the work, a 9kg anasrobic
furnace Cdp&(d was, designed and developed for a
maximum operating temperature of 1000°C. The raw
materials used ‘are’ coconut shell and. bumboo all
obtained from he South West of ngena The furmce
was deugnud in such a way that ‘the heat generaed
would redch thc raw ‘material. through r'u.hatxon axd
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rduction. Thermocouplc was incorporated: into the
1ace for teperature measurements. The furnace was
un for 3 idays before [the pmducuon of the
ated ca.rb:m ‘materials.

qummty of 6kg of coconut shell was measured and
d in tbe firnace for four hours beating in the

‘experiment was! repeated with .the same quantity of
b mboo 4 cocmmt shell. The activated carbon of the
als was ground separately in a mortar with a
l‘helreerﬁ'é;r, activated bamboo .and coconut were

‘1 Utie of muddy water from the pond in the
l' area of Ota, Og,un State Nq:un was

iants such as Lead, Cadmlum, M'mg'mese,
Cobalt,’ Mclcury, Nickel, Copper, Chlorine,
Arscmc and Zinc. The xewlts are shown in

Resmlte.

PH: 7.6:- 8.‘45_

~.uﬂndlty 6.0:- 12.3 (N.T.U.)
3&%"& 6 u of coconur L‘Imbagﬂ!}dé'u»d an
] - ;: Whiace for K ulsﬂo'l..oiﬂe(."”ﬂ t L
s o a teiel § D3 “’éﬂ"”?ﬁ' me/iy
.“mxent W""‘rep cted with me safte qua a,&;y [+
00: 85 coco*mt shell. l‘ln uﬂ.wutc d caroon of the
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Ct\mum., oot Vn\\.ll'uﬂl{.’\ - COCHHEETREIC
T e %yhim.,e
difareat grades mon n c‘ §Q hei afd
iy,
0.091-001
ATpLY SE poreditsy vor O,-QSLOJS - §n thn
.éﬁx%nna*l R dottooo Y7
Arsenic i} 0.281001

RESULTS AND mchs'SION '

hé developed activated carbon fxltexs from local raw
;suchi as bamboo and cocmmt shells were used

bisence of oxygen at'a tempemuue of 900"(, The

- Tables 1 and 2

_The coflected muddy water was filtered using the

method of pour-through [5]. This method entailed the
insertion of Whatman filter paper of 110mm diameter
into the filtration funnel. The sieved activated carbon
of coconut and bamboo was poured into the filter paper
in turn. The experifnent was tepeated three times, and
an average result was recorded. When the muddy watet
was poured into the:activated carbon in the filter paper,
the filtrate was col(nctud into the beaker and analysed
for the level of the: contaminants cauomg pollution of
the water. Lonwmmanis such 4s Lead, Cadmium,
Maunganese, Iron, (,ljxlorme, Arsenit were aua!ysed and
the resulis are presented in.

'The sample of the raw water was subjected to atomic
absorption spectropl;otmneﬁic procedure (Solar 969
model) for the determination of the metals. The
instrument was set- a€ appropriate wave lengths current,
flame types and then calibrited by the use of standard
solutions for each mcld!‘; ﬁASTM 1980) [6].

1
i
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into the fillration ﬁmnel TLL, steved activatad carson
of coconut and bamboo was poured tato the filier pagsr
in fuwrn. The expsrinaent was xngv..mi thres timaes, and
an average result was recorded. Whan themuddy water
wes poured into the nctivated cesbon in the filter papar,

the filirate was collected into the backer cad caalysed

for the level of the contsminants causing pollution of

the water. Contaminants such as Lead, Cadmivm,
‘Manganese, Iron, Chlorine, Arsenic were analysed and
the results are preserited in.

Py s ety {,./j i’f“’, wapp g v BT et P

to filter the sample wmuddy water, The filtrate was

subjected to further examination. The results are as
shown in Tables 3 and 4, for the bamboo and coconut
shells.
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Table 3: The Results using Bamboo Activated Carbon Filter.

S/N_| Elements Analysed Resulis (ppm)
1 Lead 0.052001
2 0.122001
3 Manganese 1 0.07100!
4 Cadium 0.025002
3 Iron - 0.00100!
6 Chlorine 0.141001
Arsenic
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Table 4: The Results using Coconut Sheli Activated Carbon Filter fl

"S/N | Elemcuts Aunalysed Resalts (ppm)
1 Lead 0.042001
2 Manganese 0.110001
3 Cadium- 0.0301001
4 Tron 0.002002
5 Chlorine 0.0001001
& Arsenic 0.121001

Table 5: Variation of Sieve Size and Contaminants
Removed (Bamboo).

SIN Sieve Size (m) %Ceuntaminant
1 800 3.2601
2 425 ’ 4.4400
3 300 5.3400
4 212 11.4050
5 75 37.0891
6 <75 38.5401

Table 6: Variation-of §ievc Size and Contaminants
Removed (Coconut shell).

SIN _ | Sieve Size (Um) %% contnminant
[ 800: 3.1301

2 425 3.2004

3 3000 5.5410

4 212 12.0021

5 75 = : 38.0001

6 <75 39.0020

The results of the physical propesties of the raw muddy
water confirmed ‘expeétaﬁons since the pond is situated
in an industrial area where waste water is discharged
into the pond ‘The pollutanls changcd the - physical

roperties.” Thus the raw muddy water is not suitable
for human use. The conclusion is ‘vatid for the
elements analyssd in Table 2. However the activities
of the industrialists in thet area may have been
rcspons1b!e for hxgh level of elementals.

PEESEN PRSI

The results' of Tables 3 and 4 of lthe an: li)’bbd bamboo
and coconut activated carbon filter weed fo filter the

muddy water, showed the efficiency of the materials in
removing the pollut'mts from water.

The activated cal ,,matcnals used in these filters are
effective and reliable in remgoving pollutents [7]. It
may be stated that actwate[g carbon has ‘tremendous
capacxty for absoibing a wide variety of dissolved
organics and chlorine and an ability to ‘be custom-
tailored to suit spcuﬁc apphcanon [5].

Tables 5 and 6 mdlcale that the finer the particles of the
lactivated carbon ﬂw imore’ effective it is. The result
shows t‘mt the coconut shc,ll activated carbon is more
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fective than the bamboo activated:carbon because of
fevel of porosity which is " to the itodine
f dbout 1000 meg/g (3]
hich is higher than. that of the bamboo is also

d: calbon, the contaminants rcmoved ‘are’ more
se of the bamboo. It is also ‘evident that the
' Stivated carbon filters: the water better,
ves wmore contaminants, odours and

lman consumption. lhc work u,poﬂed in
,nll ‘gaing on to stusy / offr:r melumis and

oladze, E.D, Nits .M .
94), 1 Water Treatment for
upply. pp. 14-16.:

(1977), "Water Quality Criteria and
rds!, Water pollutmn Control, 77, . PP 25-

and Kustalsky A,
Public and

JM (1977, Water quality and
waste and Wutci Tedmology 2rxd

"The density -of

& seen from the tables that for coconut shell -

ectively than the’ bamboo activated
) mdtcated that thu srnaller the size of .

m

18]
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