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l . ABSTRACT
,.

&Activated carbon has been produced form rice husk, via two step (i)f
b

.

t· d . .

h! car omza ion an actzvatzon wit HNO3. It was then interacted with dye'
r effluent. This analysis estimated the concentration of lead in dye ejjluent

·

solution before and after interaction with the absorbent (Rice 's

·

husk). The result indicate that different time of adsorbent had its highest

adsorption (91.67%) when 5.Og of the adsorbent at 150 minutes and the

least was 5.Og of the adsorbent at 30 minutes (66.67%) of the lead (ii)

ion. This shows that the higher the contact time, the higher the

percentage adsorption.
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BACKGROUNDOF THE STUDYr
1.

CHAPTER ONE

J
· WATER

Water

?
'

-··1
. SER\AL UN!1\'..:.tBRAR't OEPT,

_

.

? f ?-O , E?:??
pollution, contamination ·of stream, lake, underground

water oceans by har f I b t' m u su s anee are dangerous to living thing,

water is necessary fo life on earth. All organisms contains some live

in it, some drink it, plants and animals requires water that is

moderately pure and they cannot survive if their water is toxic

chemicals like heavy metal. Brazil (Wikipedia 2012)

Water pollution can kill large numbers of fish, birds and other

animals. Pollution can make stream, lake and coastal water

unpleasant to smell and to swim in, (fish and shell). Fish harvested

from polluted water may be unsafe to eat and so as to health. People

who take polluted water can become ill and prolongéd exposure may

develop cancer and children with birth defect. The issue of sewage

disposal is assumed to be increasing on earth and the problem of

pollution of the human environment, the contamination of the

atmosphere, lake, river, ocean and ground water by domestic

1
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municipal, agriculture and .

d
.in ustnal wa t

·

'

.

· s e is also a general concern
. worldwide.

Waste water originates mainly from domestic and industrial

source and is commonly f d .

·

.

re erre to as effluents. Domestic sewage

result from people is day to day t· ·t·ac 1v1 1es, such as bathing body

elimination, food preparation, the quantity of industrial waste water is

highly varied depending on the type of industry, the management of

its water usage and 'the degree of treatment of the waste water

receives before it is discharged. (David 2011)

.2 RICE HUSK (ORYZASATIVA)

Rice husks are the hard protecting coverings of grains of rice.

In addition to protecting rice during the growing season, rice husks

can be put to use as; BUILD.ING MATERIALS, FERTILIZER,

INSULATIONMATER'IAL OR FUEL. (Volesky, 2012)

R.ice husks are the coatings of seeds or grains of rice, to protect

the seed during the growing season; the hull is formed from hard

materials including opaline silica and lignin. The husk is mostly

indigestible to humans (Joseph 2013). Winnowing, used to separate

the rice from husks, is to put the whole rice into a pan and throw it



into the air while the wind bl .ows. The light husks are blown away
while the_ heavy rice falls back into th

. .
. e pan. Later, pestles and. a

simple machine called,a RICE POUNDER were developed to remove.

husks. In 1885 the modern
·.

h k"
. . .

• nee us mg machine was invented in

Brazil (Wikipedia 2012). During the milling processes, the husks were

removed from the raw grain to reveal whole brown rice, which may

then sometimes be milled further to remove the bran layer, resulting

in white rice.

Combustion of rice husks affords rice husk ash {acronym RHA),

this ash is a potential source of amorphous reactive silica, which has

a variety of applications in materials science. Most of the ash is used

in production of Portland cement. More specialized applications

include the use of this material as a catalyst support {J Chumee et al

2008).

In Kerala, India, Rice husks {Umikari in Malayalam) were

•

II d for' over centuries in cleaning teeth, before
universa y use

I
d it Rice husks can be used in brewing beer to

toothpaste rep ace ·

.

increase the lautering ability of a mash.



Rice husks can be co t .mpos ed, but their high' lignin content can

make this a slow process. Sometimes, earthworms are used to

accelerate the process (David 2011 ). Rice husks are- coated with fine

grained gunpowder and used. as the main bursting charge in aerial

fireworks shells. With, proper techniques, rice husks can be burned

and used to power steam engines. Some rice mills originally disposed

of husks in this way (Todd 2012). Rice husks are used as a "press

aid" to improveextraction efficiency of apple pressing. Rice husks are

the outermost covering of the rice and come as organic rice husks

and natural rice husks.

Rice husks are an inexpensive byproduct of human food

processing, serving a? a source of fiber that is considered a filter

ingredient in cheap pet foods. Rice husks are used as pillow stuffing.

The pillows are loosely stuffed and considered therapeutic as they

retain the shape of the head.

k th Selves are a class A thermal insulating material
Rice hus s em

.

d·tt· It to burn and less likely to allow moisture to
because they are I icu

. R' husks are low-cost material from which

propagate mold or fungi. ice

" . then used to reinforce ceramic cutting
silicon carbide whiskers are

th tenfold (SiC _2013). Goodyear
tools, .increasing their streng

4



announced plans to use r" h

·

ice usks ash as a sources for tire additive

(Otto W. 2012).

I DEFINITIONOF TERMS

? ADSORPTION: In chemistry, adsorption is a physical or chemical

phenomenonor a process in which atoms, molecules or ions enter

some bulk-gas, liquid ?r
solid material (Wikipedia 2008).

? ADSORBENT: Adsorbent (liquid) is a substance that is usually

porous. in nature with high surface area that can adsorb substance

onto its surface with the help of intermolecular force (Wikipedia

2008).

? ADSORBATE: Is a substance that is adsorb on a surface of another

substance (Wiki; 2012).

? TOXICITY: Is the degree to which a substance can damage an

organism.

? CARCINOGENIC:Is any substances radionuclide or radiation that is

an agent directly involvedin causing cancer.

? HEAVY METAL: Heavy metal refers to any metallic chemical

element that has relatively high density and is toxic or poisonous low

concentrations.

s



?.
AIM ÁND OBJECTIVE OF THE STUDY

The principle aim and ob1·ect·1ves fo this work is to remove

heavy metal from dye effluent using rice husks and to create

awareness on the use of rice-husk as adsorbent for removal of heavy

metals from industrial waste. (Dye effluent).

,,5 SIGNIFICANTOF THE STUDY

The project work is relevant and significance to chemistry

student who might want to do project work on eliminating heavy metar

in the environment. It is also crucial to the environmentalist and

Dietetics on how to set awareness to people to avoid being exposed

to higher concentration of "heavy metals".

6
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w CHAPTER TWO

i LITE?TURE REVIEW

?

.I HEAVY METAL

A heavy metal is any t
.

.

me al of environmental concern. The term

originatedwith referenceto the harmful ff t f
.

e ec s o ?admrum and lead,

all of which are dens th . .

.

er an iron. It has since been applied to any

other similarly toxic metal or metalloid such as arsenic, regardless of

density (Hogan 201 O).

The origin of th? term "heavy metal" is not clear. An early use

dates from 1817, when Gmelin divided the elements into non-metals,

light metals and heavy metals (Hebashi 2009). Wanklyn and

Chapman speculated on the adverse effects of the heavy metals

"arsenic, lead, copper, zinc, iron and manganese" in drinking water.

In 1884, Blake described a connection between toxicity and atomic

weight of an element. Beryllium and aluminum, although light metals

are sometimes counted as heavy metals in view of their toxicity.

Beryllium exposure can result in lung and heart disorders and

possibly death; aluminum is a major inhibitor of crop growth in acid

soils (Saxena 2010).

7



I NATUREOCCURRENCEOF HEAVY METALS
w
.t

:¡;.

;:

Heavy metals are nat
11

·

.ura Y components of the earth's crust.
?·
'"·

They cannot degrade or d t d .

.es raye . To a small extent, they enter our

bodies via food, drinking water and air. As trace elements, some

heavy metals (e.g. copper, seleniu?, zinc) are essential to maintain

the metabolism of the human body. (Hogan 201 O).

However, at higher concentrations they can lead to poisoning.

Heavymetals poisoning could result, for instance, form drinking water

contamination e.g. (lead, pipes), high ambient air concentrations near

emissions sources; or intake via food chain (C. Michael, 201 O).

Heavy metals are dangerous because they tend to the three
,

most pollutant heavy metals are lead (Pb), cadmium (Cd) and

mercury (Hg). (Hogan 201 O).

Bioaccumulation means an increase in the concentration of

·

.
• b' logical organism over time, compared to the

chemicals 1n a 1º
.

t t. n in the environment. Compounds accumulate
chemicals caneen ra 10

.

yt· they are taken up and stored faster than
in living organism an ,me

d '(metabolized)
or excreted.

they are broken own

8



Heavy metals can enter a wate· r supply by industrial and
consumer waster or even f . .

.

·
rom acidic ram breaking down soils and

releasing heavy metals int t
·

.

0 s reams, lakes, rivers .and ground water

(Hogan, 2010).

!,3 RELATIONSHIPOF HEAVY METALS TO LIVING ORGANISM

Living organisms required varying amount of "heavy metal".

Iron, cobalt, copper, manganese, molybdenum and zinc are required

by human .. Excessive levels can be damaging to the organisms.

Other heavy metals such as Mercury, Plutonium and Lead are

toxic metals that have no known vital or beneficial effect on

organisms and their accumulation over time in the bodies of animals

can cause serious illness.

2.4 HEAVY METALS POL'..LUTION

.
.

f trolling heavy metals concentrations in gas
Mot1vat1ons or con

. S e of them are dangerous to health or to the
streams are diverse. om

are mercury, cadmium and chromium, lead.
environment examples

(Hogan, 201 O).

9



Elements have been considered highest concern, they are
arsenic, cadmium cobalt chro

.'
' mium, copper, mercury, manganese,

nickel, lead, tin and th'allium· th . .

.

·

, ey em1ss1on of which are regulated in

waster incinerations Some f th
1

·

· o ese e ements are actually necessary

for humans in minutes amounts (cobalt, copper, chromium,

manganese, nickel) while others are carcinogenic or toxic affecting

among others the central nervous system. (Mangçinese, Mercury,

Lead, Cadmium, Copper)(Ron Zenvenhoven et at; 2011 ).

!.5 SOURCES OF HEAvy METAL AND REMEDIATION L ;:e<ilRV
[\JI '\ ?\,J

Heavy metals pollution can arise from many sources but most

commonly arises from purification of metals, e.g. smelting of copper

and the preparationof nuclear fuels.

Electroplating is the primary source of chromium and cadmium.

.

·t t· of their compounds or by ion exchange into
Through prec1p1 a 10n

soils and mud.

tais poisoning is generally treated by the
In humans, heavy me

.

.

a ents (Blann, 2014). These are chemical
administration of chelating g

EDTA (Calcium disodium
h as CaNa2

compounds, sue

) that convert heavy metals to chemically

ethylenediaminetetraacetate
10



inert forms that can b e exerted without fu .

.

.

body. Chelate
rther interaction with the

.
are not without side

benefici¡3l

effects and can also remove
metals fro thm e body Vt ·

·

•

•
I amm and mineral supplements

are sometimes co-admini ts ered for this reason.

Soil contaminat?d by h eavy metals can be one or more of the

following technologies isolations·
' mobilization; toxicity reduction;

physical separation or extraction (Evanko, 2007).

1.6 HEAVY METAL TOXICITY

Heavy metals are chemical elements with a specific gravity that

is at least 5 times the specific gravity of water

There are 35 metals that concern us because of occupational

or residential exposure; 23 of these are "heavy metals" or "heavy

elements": antimony, arsenic, bismuth, cadmium, cerium, chromium,

cobalt, copper, gallium, gold, iron, lead, manganese, mercury, nickel,

platinum, silver, tellurium, thalium, tin, uranium, vanadium, zinc (CDC

2012).

Amount of any 'of them may cause acute or chronic toxicity

i, (poisoning), heavy metal toxicity can result in damaged or reduced

l
metal ?nd central nervous

run::on
lower energy levels and damage



the blood campo •t·SI ion· lung k'd
_

'
, 1 ney,

Long-term exposure may result in

liver and th0 er vitals organs.

slowly prog
.

muscular and

· ressmg physical,

neurological degenerative

Al h
.

,

processes that mimic
z e1mer s disease p ..va, l\lílson's diseas

.
.

e, muscular dystrophy and

multiple sclerosis (Loshie, 2012).

Although "heavy metal" toxicities due to lead mercury and

cadmium are general! .

y considered rare in mainstream medicine, less

well recognized is that chronic accumulation that may not achieve

classical acute toxicity thresholds may nevertheless contribute to

adversehealth effects (Brorstein 2012).

Regardingacute toxicity, according to the 2011 National poison

data system annual report, there were 7337 reported unintentional

heavy metal exposure' in United States, resulting in 26 serious health

outcomes and 2 deaths (Bronstein, 2012). While data from the

National Health and Nutrition Examination Survey (NHANES) shows

a decade of encouraging year-over-year decreases in acutely toxic

heavy metal exposure in the United States, there are still a significant

number of people without blood levels that may put them at risk for

chronic accumulation and therefore toxicity, over time (CDC, 2013).

12



With several toxic
.

. .

metals lacking robust pathways for

ehmmation or otherwise rem
. .

.

' aimng in the body for a long time, body

burdens of some toxic met 1 (·

a· e.g. lead, mercury, cadmium) may

increase with age (Bjermo, 2013)_

Symptoms indicative of acute toxicity is not difficult to recognize

because the symptoms are usually severe, rapid in onset and

association with a known exposure or ingestion (Ferner, 2011 ).

Sometimes the symptoms of chronic exposure actually abate
,

from time to time, leading the person to post-pone seeking treatment,

thinking the symptoms are related to something else.

Heavy metals are chemical elements with a specific gravity that

is at least 5times the specific gravity of water. Lide 1992

2.7 BENEFICIAL HEAVY METALS

In small quanti?ies,
certain heavy metals that include iron,.

d ·ne are nutritionally essential for a healthy

copper, manganese an z1

t I
are referred to as trace elements. Trace

life. These heavy me ª s

f them are commonly found naturally in food

elements or sorne form 0

t bles and in
·

commercially available

stuffs in fruit ªnd vege ª
'

multivitamin products (Loshec,
2012).

13
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Bi'

lfl LEAD IN THE ENVIRONMENT
-I

r,

1'
t

1
•i'
?I

,.

Lead is a naturaHy occurri ..

,

ng heavy metal that is found in the
·

Earth's crust. Lead can be r r
.

. .

· · e eased into soil, air and water through
soil erosion, volcanic erupti

·

ans, sea spray and bush fires. The natural

concentration of lead in th · ·

e air 1s less than 0.1 microgram per cubic

metre. (Brorsteein2014).

Humans have used lead in various applications for thousands

of years, with some of the past uses having left behind serious

environmentaland human health problems. There are many sources

of lead emission which includes waste incinators, battery recycling

the production of lead fishing sinkers, cement, plaster and concrete

manufacturing, ceramic products, petroleum and coal products and

metal products.

USES Of LEAD IN THE SOCIETY

1. Cable sheathing and bearings.

•

a lead battery.
_2. In cars- most cars require

,

.-3. Protective shields againSt x-rays.

14



.,?.-.,.··.In older television and persI:· .·
onal computer

e·?; .

s 1.e. not plasma or LED)I leaded glass in the cathode=1, ray tube (CRT}i" and s?reen protects.the

: user from potentially harmful radiation.
?t;
?
1}9 HEALTH EFFECT OF LEAD
"!'

!

t
Lead is ª highly poisonous metal (whether inhaled or

swallowed}, affecting 'almost every organ and system in the body.

The main target for lead toxicity is the nervous system, both in adults

and children. Long-term exposure of adults can result in decreased

performance. In some tests that measures functions of the nervous

system. Long-term exposure to lead or its salts (especially soluble

salts or the strong oxidant PbO2) can cause nephropathy and colic-

like abdominal pains. It may also cause weakness in fingers, wrists or

ankles. Lead expos?re also causes small increases in blood

.
. 'ddle-aged and older people and can cause

pressure, particularly 1n mt

anemia.

CHRONIC LEAD POISONING
SYMPTOMS OF

1;
r ? Lack of energy
i

.J1

i ? learning disabilities
l:, ,

?. ? Behaviouralproblems
?.,,
?
!!!c.

1·
¡;;;u¡

15



.. ?··.

I ? Impaired growth
I

.

I' ? Increased blood pressure
-'

-=·
?, ? Heart rate variability
?,-
? ? Fertility issues
?
?-

! METHOD OF REDUCING LEAD

There are two lead hazard d
.

.

re uct1on methods.

1. Abatement control
'.·1

2. Interim control
,

? ABATEMENT CONTROL: Is a lead hazard reduction method that is

¡

l
designed to permanently eliminate lead-base paint or lead-based

1· paint hazards.
i
f ? INTERIM CONTROL: Are lead hazard reduction activities that

temporarily reduce exposure to lead based paint hazards through

repairs, painting, maintenance, special cleaning, occupant protection

,

measures, clearance and education program (Jagadish Prasad, P.

2010).

16



CHAPTER THREE

MATERIAL APPARATUS

,1
APPARATUS

;INSTRUMENT

!,,Spatula
?·?
?
..,

I Weighing
?
, Machine

'

? Evaporting dish

?-
Aluminium

foil

f Oven
(

iSample Bottle
L

f
?·

? wash bottle
t

Íí

i. Conical Flask
3'
_j·

ii;;

!.Beakerii(
•
¡;
.¡ .

•
?·;

MODEL

NA

TX4202L

NA

Victory

labtek unix

96-AVl29

Sterile

NA

GG17

Approx

MANUFACTURER

NA

Shimadzu

NA

Lagos Nigeria

Saiaho China

Lagos Nigeria

NA

NA

England

SOURCE

Chemistry laboratory

e.O.E Minna

Chemistry laboratory

e.O.E Minna

Ch?mistry laboratory

C.O.E MINNA

Chemistry laboratory

C.O.E MINNA

Farm Center Tunga

Minna

Chemistry laboratory

e.o.E MINNA

Chemistry laboratory

e.o.E MINNA

chemistry laboratory

e.o.E Minna

Chemistry laboratory

e.o.E MINNA

17



NA NA
Chemistry laboratory

C.O.EMINNA

·G1assRod
NA

. NA
Chemistry laboratory

Si' C.O.EMINNA
•

1vo1umetric
NA NA Chemistry laboratory

!!k
flask C.O.EMINNA!

? NA NAI· Desiccators Chemistry laboratory
?·•··

C.O.E MINNAii

i, filter Paper White Man NA Chemistry laboratory
¡¡¡

C.O.E MINNA
?

i,Measuring
NA NA Chemistry laboratory

cylinder
C.O.EMINNA



' MATERIALS

!!<;

!!,,·

?··

"' MATERIALS

r.: 1. HN03
k

f
f

¡

SOURCE

2. Dust of rice husk (hull)

3. Distilled water

4. Dye effluent

Chemistry laboratory e.O.E
Minna

Milling industry kpakungu
·

Minna, along Bida road, Niger
State opposite police station

-

Chemistry laboratory e.o.E

Minna

Local dye industry along

stadium road, Emir palace

18



'

13.4

,

SAMPLE AND SAMPLE TECHNIQUES

Rice husk or hull (oryz
·

a
glaberimma) was collecte ..

industry kpakungu Minna
1

.

.

d from mIlhng
' a ong Bida road N·

.

. .

' iger State oppositepolice station. The rice's hull w d
.

.as ned In the sun for a week to moist.

MASTURATION PROCESS

2.1 cm3of solution of HCI was measured using measuring
cylinder which was dissolved in 250cm3 volumetric flask with distilled

water, 5.0g of rice husk was weighed into ten (10) different beakers

using weighing machine, and 1 Om/ of HCI so!.ution was measured into

the beakers that contain 5.0g of rice husk and they were covered with

aluminum foil. It was being kept for 48hrs to let it circulate all together

and it was put into the oven to dry it up. It was crushed in a mortar

using pestle and further dried in an oven at 105°c for about two hours

to complete obliterate the moisture.

.

th Desiccators and allowed to cool in
It was then stored m e

. the moisture from the surrounding.
order to prevent it from absorbing

fi (S) different masses which are
The sample was weighed at ve

as 2.0g, 4.0g, 6.0g, 8.0g and 10·09·

19



I DIGESTIONPROCESS
-;;
-,, Dye effluent of ,10ml Wàs m .
-f

3
easured into five different conical

'
flask and 2.1 cm of HN03 was meas. .ured rnto each conical flask that,1r contains dye effluent and it was b t· .een s irred, ,twas put into the ovenj'. at 105°c for about 30minutes after wh ·t

?
.

I ' en I iorms, ,t was dropped to
¡

'
f complete the process.

? PREPARATION OF STANDARDSOLUTION

A stock solutio? was prepared with distilled water, divided
through mass of the compound was determined and divided through
by the mass of lead (II) ion.

The result obtained was divided by 4 which is dissolved with

distilled water (H20) in 250m3 volumetric flask.

d·1 t· factors were used to calculate the volume ofHowever, , u ,on

represent the 1 0ppm of the solution instock solution requir?d to

100cm3 volumetric flasks.

20



C1
· => Initial concentration nt l•t/'

C2 => Concentration of soluf1,,,, tt<,I/Hv;

=> Volume of solution to éh t;,r.t;,-

Volume of solution requírr::,,;

r calculation;

jh 2:1cm3 of solution was measured using dry -e=S_rrç :::,,¡ --'-"=

f which was dissolved i? 250cm3 volumetric flask w::- jsri!?.: v?

L BATCH ADSORPTION STUDIES
i

Batch adsorption studies are a ted,níquf'-$ ·*"'-' t...· ,...._..,,,;-:-:-,.?.

Pb2+ from the interaction of the dyo offltwnt ;?'\' ?·v :-;.,.<>••),.";:,"" •• ,

husk).

The samples {dust of rico l1t1sl,) W1>1r \\\'??·"''' " ,i._,. "'" .,
masses (gram) into five (5) placos rm t, Oq f';?d, I ,? ,,, ,, 11, "" ,, '"•

was poured into five (5) difforont lini.1l,r11R ,,,,H,1H, ,,. ,?¡,,, .. ,,, ?.

effluentcovered.The mixturo won nllnwnd 1,1 ?1r1,1d "'· ?' , , , " ,

processwasrepeatedfor60,90, 12nm1d 1rn111,H11,,-,.,,,,, •
..

' ·\'

-

¡
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filtered, the filtrate were collected into ten different sample bottle
pectively using whatman filter paper and the filtrate was taken to

;·chemistry laboratory in Federal Poly Bida for Atomic Absorption
.:f.'

· ..

!,,, ?meter analysis in Order to know the initial concentration and
?-

! lhe final concentration of Pb'' in lhe dye effluent at specific contact?-· time interval.
W·

I'
t
¡
I
t
f

i

I

22



CHAPTER FOUR

RESULT
AND DISCUSSION

, 'fHE RESULT ANALYSIS CARRIED OUT ARE PRESENTED IN THE

itLEBELOW:

I Table 1: Adsorption Pb2+

1:.;:
;;;:-'
?

From Solution at Different Times

?
?E A.C(g)
?'

Phi Pbt Pbi-Pb, O/o of Pb2+ adsorbed

?dlins}
(mg/I) (mg/I)

66.67
i30
I

5.00 12.00 4.00 8

70.83
60 5.00 12.00 3.50 8.5

:

90 5.00 12.00 2.30 9.7 80.83

120 5.00 12.00 1.90 10.1 81.47

150 5.00 12.00 1.00 11 91.67
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f ¡be table above, the percentage adsorption of lead (II) ion by the

•s busk or hull was highest after One Hundred and Fifty (150)

,. utes,'there
was an increase in the percentage removal of lead ions as

J,

e ofadsorption increases, from 30 minutes, 60 minutes, 90 minutes,

bo minutes, and 150 minutes was the peak time. From the graph it can

:Í,e seen that the percentage of Pb2+ adsorbed increases as contact time

·increases



o
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•

IJl>I•
abO""• the percentage

adsorption of lead (II) ion by the

\? or bull was highest after One Hundred and Fifty (150)

'thete was an increase in the percentage
removal of Jead ions as

'

of adsotl'tion
increases, from 30 minutes, 60 minutes, 90 minutes,

)ninntes,
and 150 minutes was the peak time. From the graph it can

:ts,en
that the percentage

of Pb2' adsorbed increases as contaet time

I
i
I•·
!
•·
?

-
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CHAPTER FIVE

co?CLUSJON
AND

RECOMMENDATION
'

coNCLUSION

From this research work it w' as reveled that h
.

eavy metals pose
high environmental and health risks Th

.

.
. e1r

non-B1ogradability makes it

• operation to device means of removing from th .

ii' . e environment where

¡_?_possible. Rice husk, a cheap or waste product of
·

1

.

-

.

. nee P ant which can
!
?
a. be use to reduce the concentration of Pb2+ heavy metals in the••

environment. From this experiment, rice husk has good ability to

remove heavy metals contaminants from polluted water and other

solution. Although a bye-product of agricultural processing, it can be

useful in environment remediation.

=S.2 RECOMMENDATION

The following recommendations were made:

the use of rice husk and other
1· Awareness should be created on

.
.

I
Of heavy metals or toxic

. ' the removasimilar agricultural waste on

metals from polluted water. .

tion capacity.
2e ?e???

..

·

ffect of pH should be checked on
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ír
?-

?Nated carbon
?'

imution factor
§,'"·

j: Concentrationof lead in dye effluent before interaction

I'
¡::: concentrationof lead in dye effluent after interaction.

]f-

?-lnteraction time (mins)
:-·

e

(mount of lead absorbed = Pbi - Pbf

APPENDIX

For Contact Time 30 mins

Amount absorbed = Pbi - Pbf

= 12.00 - 4.00

= 8.00 mg/I

Percentage of lead absorbed= Pbi - Pbf X100
Pbi

= 8 - 100
12

= 66.67%

For Contact Time 60 mins

Amount absorbed = Pbi - Pbf

= 12.00 - 3.50

= 8.5 mg/I
?

Percentage of lead absorbed- Pb'1 Pbf
.

-? - X100
Pbi?

=8.5-100
12

= 70.83%



?: cont?ct
Time 90 mins

unt abs?rbed
= Pbi-Pbf
= 12.00-2.30

•

= 9.7 mg/I

1-

re_rcentage
of lead absorbed= Pb'?1-Pbf X100

'

p?

!
= 9.7 - 100

f
12

= 80.83%

-

i For Contact Time 120 mins

I Amount absorbed • Pbi _ Pbf

=12.00-1.90

= 10.1 mg/I

Percentage of lead absorbed= Pbi - Pbf X100
Pbi

=.:!.Q-1 -1º9.:::: 84.17%
12

·

For Contàct Time 150 mins

Am
= Pbi- Pbf

ount absorbed
::::12.00-1,00

•
I
?-

:::: 11 n,g/1

?· p
d- pbi - pbf X100

; ercentage of lead absorbe
- ?

?;,:' ::::?::::91.67%12

-

-

?

, .

?.
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