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Abstract: Melon (Citrullus colocynthis) husk (Lloyd, 1898), a readily available agricutuwaste product was used as a
low-cost potential adsorbent to remove cadmiumlagat from industrial effluents. Adsorption studvesre carried out on
melon husks activated with sulphuric acid as ationomf parameters such as contact time, adsodms#ge and adsorbate
concentration. Cadmium removal was found to be déget on the three parameters with maximum remattained at
70min with 0.6g for sulphuric acid ¢80,) activated melon husk. Both metals were mostlyawsd at low adsorbate
concentration. Lead removal did not show stricteselency on these parameters with maximum remotaihatl within
the first minute with HSQO, activated melon husks with records of 100% adsmrpfAdsorption isotherms correlated well
with both Langmuir and Freundlich isotherm modeld their B values ranges from 0.911- 1. Experimental data \aéso
evaluated to find out kinetic characteristics of #dsorption process. Adsorption process for tletasget heavy metal
ions were found to follow pseudo-second order gatamt kinetics while their’rvalues ranges from 0.797- 0.999. The r
values and the pairwise t- test showed that ledetier adsorbed than cadmium. Activated melon haskadily available
adsorbent was found to be efficient in the uptak€dyll) and Pb(ll) ions in industrial effluentius, predisposing it as an
excellent alternative for the removal of heavy rieeteom water and waste water.

K eywor ds. Bioadsorption, Waste Water, Melon Husk, SulphAgid

environmental pollutions. Effluents discharged frdyeing
industries are highly coloured, of low biologicatygen
gdemand (BOD) and high chemical oxygen demand (COD).
Disposal of this coloured water into receiving watean be
toxic to aquatic life (Leest al., 1999). They also pose a
become a serious issue of concern. The contaminafio Problem because they may be mutagenic and caraifoge
water seems to be more serious due to the place affg@Picetal., 2000) and can cause severe damage to human
importance of water to life. Water is necessanyifoon  P€ings such as dysfunction of kidney, reproducsystem,
earth. All organisms contain it; some live in ipnse |IVer, brain and central nervous system (Menah8e4)
consume it. Plants and animals require water tsat j 'ndustrial —activities like —mining, painting, car
moderately pure and they cannot survive if theitewas ~Manufacturing, mental plating, tanneries and agrical
loaded with toxic chemicals or harmful microorganss If activities like intensive use of fertilizers anchflicides are
severe, water pollution can kill large numbersishfbirds, e main sources of wastes containing heavy metds.
and other animals in some cases killing all memioéra term heavy metal refers to any metallic chemicahint
species in an affected area, (Encarta, 2009). that has a relatively high density and is toxigpoisonous
Industrial effluents are one of the major causes ofVen atlow concentrations. Heavy metals includecory

1. Introduction

Contamination of the environment; Land, atmospher
and water which include streams, lakes, undergravater,
bays, or oceans by substances harmful to livinggghihas
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(Hg), cadmium (Cd), arsenic (As), Chromium (Cr),Several agricultural wastes products have also leemd
Thallium (Tl) and Lead (Pb) (Lenntech, 2004). Amonguseful in AC production, like coconut shell, risesk,
these toxic heavy metals, mercury, lead and cadrhiame groundnut husk, cassava peel, maize cob (Abia,e2@03),
been called “the big three” and are in the liméatigue to banana pith, medicago sativa (Alfalfa), sphagnunmssno
their major impact on the environment (Volesky, 499 peat, sunflower stalks, fungal, bacterua, algaei{&mar
\Volesky and Holan, 1995). Torresdey et al.,, 1995; Sun and Shi, 1998; Kapout a
Heavy metals are considered to be one of the mostraraghavan, 1995) and others.
hazardous water contaminants. According to the &Vorl Commercially available activated carbons are expens
Health Organization (WHO, 2006) among the mostdoxiIn a developing economy like Nigeria, it is betterfind
heavy metals are cadmium, chromium, copper, leadow-cost adsorbent to be used in this field. Thése
mercury and nickel. They cannot be degraded daralesd. therefore, a need to search for an effective adsdrior
To a small extent they enter our bodies via foathkihg  environmentally friendly and economically waste evat
water and air, Heavy metals are dangerous becdse t treatment. This work therefore focuses on the ube o
tend to bioaccumulate. Bioaccumulation means arease activated carbon (AC) from melor€igrullus colocynthis)
in the concentration of a chemical in a biologioedanism husk as low-cost adsorbent materials for the reimofa
over time, compared to the concentration in theadmium and lead from waste water that is dischbig®
environment. Heavy metals can enter a water supply water bodies. The objective of the study is to ewhthe
industrial and consumer waste, or even from acidic  waste melon husk into usable material and use same
breaking down soils and releasing heavy metals inteffecting the treatment of the industrial efflueatstaining
streams, lakes, rivers and groundwater (Encarz@20 cadmium and lead. The study also aims to assess the
The discharge of these waste containing heavy metatfficiency of waste melon husk as an environmentall
and other discharges which includes plastic wastesh as friendly material for metal remediation.
polyethylene terephthalate (PET) and Polyvinyled@ide
(PVC), industrial wastes, such as oil combustiosidees 2 N aterials and M ethods
and fabrics, as well as the discharge of tiresyages,
sludges, fertilizerse etc, constitutes a seriowdl@hge in  2.1. Collection of Adsorbent
waste management strategies. It is therefore ofnmai
relevance to find alternatives by which such matsrcan
be handled in a more environmentally friendly or
acceptable procedures (Hayashi, 2005).
Many conventional methods such as chemicab o Preparation of Adsorbent
precipitation, chemical coagulation, chemical osila and
biological techniques, solidification, electrolytiecovery, Debris and stones were separated from the melokshus
ion exchange have been used for removal of dyesrtal by hand-picking. The husks were washed thoroughtiz w
ions. The application of such method however, igap water and rinsed with distilled water befor@ingesun-
sometimes restricted because of technical or ecmabm dried. The husks were grounded at the market usiag
constraints, (Bossrez et al., 1997 Yu and Kaewsk889 ). miller's machine. The grounded husks were sieveth wi
Hence, more economical means such as biosorptraihéo  Ordinary kitchen sieve to achieve a more uniformtipia
removal of metals have been sought for. It is noldfing,  sizes. The husk was now ready for modification.
and it can be highly selective, more efficient, yeds
operate and hence cost effective. Also, adsorptising
actived carbon have been reported (Ouki and Neuf®id7; The grounded husk was treated withSB, in the ratio

Shim et al, 2001; Monser and Adhoum, 2001). The.1 wu), and was dried. It was then wash withtiltisi
removal of heavy metals by Activated carbon (AC) iSyater, after which it was soaked in 1% NaHG®ernight
economically favourable and technically easy (Kin&iza ( remove residual acid. It was oven-dried at’Csor 24
and Capart, 2005). Other advantage of AC over othg{oyrs The activated husk was then grounded furdner
methods of remediation of heavy metals from wastew  gjeyeq Particle size of 250-500um was collectedsiaced
is that, it is sludge-free. ACs, therefore, areelydused to  ;, o air-tight container for use. Aghar al. (2005) and

treat waters contaminated with heavy metals. Raghuvanshit al. (2004) modification method.
The use of such non-conventional wastes as carbon

source for the production of AC might be an effitie 2.4. Adsorption Procedure

alternative for both, adoption of effective waste .
management practice, and production of low-cost AC. The modified melon husks were used to treat LeBd (I

Plastic wastes, various industrials wastes like #ghes, and Cadmium (Il) simulated waste water. The equili
pitch, polymer residues, sawdust (Raji and Anirugha ime (contact time), adsorbent dosage effect and
1997; Igwe et al., 2005), old newspaper, tires sexfage concentration effect of the adsorbates were studies
sludges have been raw materials for AC production.

The melon husks were collected from the melon =elle
at the main market in Ogbomoso town of Oyo State,
Nigeria.

2.3. Modification with Concentrated H,SO,
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2.5. Preparation of Stimulated Wastewater (Stock Solution) mg/L initially and at given time, t respectivelyy, is the

] ) volume of the adsorbate and M, the mass of therbdab
All the experimental containers were properly wakhe ;

in gram.
and rinsed with distilled water to avoid, any conitaation. g

The stock solutions were prepared by measuring Oyi/pijle e = (Co = Co) X (V/1000)

1000ml of distilled water into two different 2-kr m

containers. One gram (1g) of the Cadmium (Il) wadeal The percentage of the metal ion removeg(f%) from

to one Container Containing 1000ml of distilled &vaand solution was calculated by using the fo”owing dq]m
1g of Lead (Il) was also added to the other cometain

Proper mixture was ensured. Two stock solutionsewer
prepared. 1000mg/L of Cadmium and 1000mg/L of Lead,
respectively.

Rcd(ii) (%) = CO(; C x100

(o]

2.6. Treatment of the Wastewater with the Adsorbent pr(iv) (%) = COC_ C x 10C

(o]

250ml of the stock solution was drawn and poured in
250ml Erlenmeyer flask. 3g of the adsorbent wassonesl =G, - C,
out using Electronic weighing balance. It was addad . )
the 250ml of the stock sample and was thoroughaksh 2.7. Sorption Isotherms
together for proper mixing. 20ml each of this mmetu S . .
(agsorbent arF:d F')cldsorbateg)J were immediately drawh an Adsorption is usually described through |sothert1_18,t
poured into eleven different 100-ml ErlenmeyerK&sThe is, the amount of adsorbate on the adsorbent asaidn

first 20ml sample was immediately filtered at zenmute 2:)nléfar?tretsesmureergtfurgeaszl'hcg ngﬁﬁptrigjsnorgg dlmi);llatear
into a sample container using Whatman filter papée P ’ q Y n

always normalized by the mass of the adsorbentldova

ot.her 20ml sampleg were p.Iaced on d|ﬂerent .magnet'comparison of different materials. Equilibrium seslthat
stirrers and were stirred at different magneticrests and . . o
give the capacity of the adsorbent and equilibrium

were stirred at different time between 0 and 100utes relationships between adsorbent and adsorbate are

using standard methods recommended for examinafion described by adsorption isotherms which are usLiy

water and waste water (Clescetial., 1998). The stirring ) . .
i : ratio between the quantity adsorbed and the rengimi
was to make adsorption more effective. The heaviaime . . o .
. : solution at fixed temperature at equilibrium. Langmand
ion concentration (Pb and Cd) of the treated waastemw o ; .
Freundlich isotherms are the earliest and simptastvn

\;Vr?(;elggar!rilizni(tjeit the time interval of 10 minutesween 0 relationships describing the adsorption equationfmad
' et al., 1998; jalaliet al., 2002). These two isotherm models

_Subsquerlt adsorption experime nts were carriedput were used to assess the different isotherms amdatihitity
using optimized parameters. Using 20ml of the stock

solutions at 20 minutes for Pb(ll) and 50-70 mésufor to correlate experimental data.

Cd(ll) depending on the particular modified meloask 238 Sorption Kinetics

use. The dosages of the adsorbents were variedebetw

0.2g to 1.0 at 0.2g interval, while the time andabate  The rate of adsorption of a molecule unto a surfa@n

concentration were kept constant. essential parameter when designing batch sorpyjisterss,
Considering the effect of adsorbate concentrattbe, consequently it is essential to establish the tieygendence

concentrations of the adsorbate were varied usistijled  Of such systems under various process conditiansanl

water at constant time and adsorbent dosage. Coatien ~ attempt to describe the sorption rate and confite t

of adsorbed metal ions (Pb(ll) and Cd(ll)) at afiyttese reaction mechanism of &dand PB" onto melon husk, two

experiments were determined spectrophotometrichjly ~kinetic models were applied to the experimentahddhe

using standard method of Clescetral. (1998). first model was based on the assumption that sorpif

The concentrations of the stock solutions werdnetal ions onto the melon husk was reversible and
determined to serve as control sample or initiafollowed a first order rate kinetics (Vinod and Ardhan,

concentrations. Residual metal ion concentrationghe 2002). The experimental data were further evalubtesed

filtrate (after adsorption) were measured by atomi®n the pseudo-second order kinetic rate model mepby
adsorption spectrophotometry (AAS) model 9100 Xipi  Ho et al. (1995).

England). The amount of lead(ll) and cadmium(ll)

adsorbed qt, (mg/l) at time (t) were calculatedubing the 3, Result

following equation:
The results of the effects of contact time on canimand

QmeDy = (G- Cad V Lead Sorption by the adsorbent is presented inr€&gii and
m 2. There was rapid adsorption of Cd(ll) by3d, modified
Where G and G are the metal ion concentration in Melon husks and the adsorption of Lead withS®
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Fig 1. Effect of contact ti adsorption of Cd?*; H,S0, (Volume 250mL, . . -
N o contact fime on adsorpiion 204 (Volume 250m The adsorption of cadmium by,80, modified melon

adsorbent dose 3g) . ; ;
husk did not show strict dependency on the conagotr
0012 - of the adsorbate, (Fig 5). This was attributedhe high
B o001 . e — e e efficiency of HSQ, modified melon husk in removing both
§ 0.008 | ~ cadmium and lead. This high efficiency 0§34, activated
3 melon husk has been shown throughout this studg Th
o 0.006 .
% adsorption of lead showed dependency on adsorbate
£ 000 concentration with the lowest removal of 42.1%iatd at
§ o002 the highest concentration and 100% removal was
0 - ‘ ‘ ‘ ‘ ‘ maintained for the subsequent lesser concentratibtise
0 20 40 60 80 100 120 absorbate (F|g 6)
Time (min)
Fig 2. Effect of contact time on adsorption of Cd*"; H,S0, (Volume 250mL, _ 016 4
adsorbent dose 3g) 3 014 1
E o012 |
The results of the effects of the adsorbent dosage 3 01
Cd(ll) and Pb(ll) sorption is presented in Figuredd 4 § 0081
and shows that both cadmium and lead adsorption isg ggi
adsorbent dosage dependant. The percentage rembval 2 ., |
cadmium increased with increasing adsorbent dospge <0l : : : : ‘
a dosage of 0.6g of the adsorbent;S8 modified melon 0 05 1 15 2 25

husk), at which point the maximum adsorption waaiaed.
After this, any other additional dose did not hany effect,
the sorption decreased. For lead adsorption (Fig.4yas
also the same effect with maximum adsorption atthin
with 0.4g of the adsorbent {80, modified melon husk).

Initial metal concentration (mg/L)

Fig 5. Effect of initial metal concentration on adsorption of Cd?"; H,S0,
(Adsorbent Dose 3g, Volume 250mL)
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04 ——qt (mg/g) L 20 Fig 6. Effect of initial metal concentration on adsorption of Pb?* H,SO,
02 —.— % adsorbed | (Adsorbent Dose 3g, Volume 250mL)
0 . . ' ' ' 120 Adsorption isotherm model for sorption of cadmiunda

04 0.6 0.8 1 . . . .
Adsorbentdose (g) lead is presented in fig 7 and 8 respectively.

Fig 3. Effect of adsorbent dose on adsorption of Cd**; H,S0, (Volume
250mL)
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Fig 7. Adsorption isotherm mode! for sorption of Cd* (H,S0,)
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Fig 8. Adsorption isotherm model for sorption of Pb* (H,S0,)

A plot of g against G(Fig. 7 and 8) yielded straight
lines and indicates a good fit of the isotherm ke t
experimental data. The linear plots ofgl/against 1/C,
show that adsorption followed the Langmuir modeg (P
and 10). The correlation coefficienf® 0.999 for sorption
of lead by urea modified melon husk, wHigfor others is
one (1).

6000

5000 y=12x+0.181
— RZ
an
£ 4000
£
23000
U
Z 2000
-

1000

0+
0 100 200 300 400 500
1/Ce(L/mg)

Fig 9. Langmuir equilibrium isotherm model for sorption of Cd?* (H,S0,)

2500 4

y=11.77x+ 4.192

2000 -
R?=1

1500 -

1000 -+

1/qe(g/mg)

500 -

0

0 50 100

1/Ce (L/mg)

Fig 10. Langmuir equilibrium isotherm mode! for sorption of Pb?" (H,S0,)

The rate of adsorptions of Cd(ll) and Pb(Il) ontgSB,
were fitted into pseudo-second order adsorptioretigs.
The data showed that, modified melon husk enhattved
equilibrium sorption capacity of the melon husk &wds
both metal ions. The& values (coefficient of determination)
ranges between 0.025 and 0.602 (Fig.11 and 12).

0 T + —*

60

80 100
y=-0.015x-0.541

R?=0.292

120

Log (ge-qt)

Time {min)

Fig 11. Pseudo-first order sorption kinetics of Cd®* (H,S04)

1 .
05 -
0
05 ¢
,1 4
,15 -
21 y=-0.013x +0.397

2.5 1 R?=0.25
3 - *

-35 -

100 120

Log {ge-qt)

Time (min)

Fig 12. Pseudo-first order sorption kinetics of Pb®" (H,SO,)

4. Discussion

The result of the experiments showed that moditied
activated melon husk has the potential of removing
cadmium and lead from waste water-like many other
agricultural waste products. Nasieh al. (2004) in their
review showed that agricultural waste products like
sugarcane bagasse, rice husk, coconut husk, oil pla¢ll,
neem bark e.t.c have a great potential for theiedéition of
heavy metals from waste water.

Results obtained from the analysis of filtrates levhi
varying the contact time of the adsorbent withaleorbate
showed that the removal of cadmium and lead frorateva
water increased with increasing contact time. Adtay to
lyagba and Opete (2009), the results obtained framing
the contact time of the adsorbent with the adserbhdowed
that the removal of chromium and lead from driltting
extract increased with increasing contact time attained
equilibrium at 90 and 120 min for both activatednpa
kernel shell (APKS) and activated palm kernel husk
(APKH), respectively.

For the adsorption of cadmium in the present work,
equilibrium were attained at 70 min for,$0, activated
melon husk. But for the adsorption of lead, equiilitn
were attained within the first 10 minute fop3), activated
melon husks. Amudeet al. (2007) reported that the
adsorption of lead by the seed afrysophyllum albidum
increased with contact time and equilibrium waaia#td at
30 min. The results of the adsorption of cadmium by
Platanus orientalis leaf (POL) indicates that cadmium
adsorption increased with increasing time and becam
almost constant after 60 min for POL and 60 minit®ash
(Mahvi et al., 2007a). Similar results showed that
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adsorption of cadmium increase with increased imtact that the removal was generally most effective aw lo
time and became almost constant after 45min far higsk concentration. Amudaet al. (2007) in their work on
and 30 min for its ash (Mahwt al., 2005b). Wonget al. removal of lead from industrial wastewater using
(2003), Kiff and little (1986) reported that adsop of  chrysophyllum albidum seed shell agreed that the removal
Cd(ll) is dependent on contact time. These findiagsin  of lead is most effective at low adsorbate coneiatn.
agreement with the result of the present work. The percentage removal of Cd(ll) from the le&st
The amount of adsorbent employed was found tdinitial concentration) of 0.09632 was 73.5% whitat of
influence the efficiency of the adsorption processest Pb(ll) at the least concentration of 0.00594 omebefore
especially on the sorption process of cadmium. Theas 100%. This difference in rate of adsorptiobé@sause
percentage removal of cadmium increased with irstnga adsorption of metal cation on adsorbent depends tip®
carbon, dosage up to the doses of 0.8g, 1g and for6g nature of adsorbent surface and species distributfcthe
H,SQ,. With these dosages maximum adsorption werenetal cautions (Namasivayam and Ranganthan, 1995).
attained. Once the maximum adsorption sets in, e&itdn  Mahvi et al. (2005a) agreed with this from the results of
further increase in the dose of adsorbent there ma@s their work on removal of Cadmium from wastewatengs
further adsorption. This was in agreement with Ajetal. tea waste. Mahwt al. (2005a) in another study to find out
(2003) who reported that adsorption of Cd(ll) wasthe effect of metal type on adsorption, concludeat the
dependent on contact time, concentration, temperatu adsorption efficiency is also dependent upon thee tgf
adsorbent doses and pH of the solution. metal. Not more than 76% removal of Ni ions achitve
According to lyagba and Opete (2009) the percentageith the same conditions that gave rise to 94 a@d¥®
removal of lead and chromium increases with in@das removal of Pb and Cd respectively.
carbon dosage. The performance of the adsorbent wasSamarghandiet al. (2006) studied the percentage
evaluated by Amudat al. (2007) for the removal of lead. removal of Cd, Pb and Phenol at the same conditiBbs
The dose of the adsorbent was varied between 1d0 awas found to attain above 99 % removal both at mmhi
3.0g/100ml.  Percentage lead removal increasednd optimal conditions. For Cd it was 26 and 94.5 %
significantly as the amount of adsorbent addedemsed. respectively. Phenol was 51% for minimal and 76% fo
Adsorbent dosage of 2.0g/100ml was required to wemo optimal conditions. These results agreed with theent
99% of lead in aqueous solution. This showed tlsathe work, that lead removal is almost 100% without much
dose of adsorbent increased, there was increaghein dependency on various factors which affect metgitam.
available exchangeable sites for lead. Petemiedk (1999) This is due to the nature of lead ion which makdsetter
confirmed that Cd(Il) and Pb(ll) removal were degemt  adsorbed than cadmium ion as shown in the results.
on adsorbent dosage. The equilibrium sorption data were represented by
The absorption of Lead did not show consistentease Langmuir and Freundlich isotherm models. According
in adsorption process with increased adsorbentggogéor Igwe and Abia (2007), in the equilibrium sorpticotherm
H,SO, MMH, increase in adsorbent dosage (0.2 — 0.4g3tudies of Cd(ll), Pb(ll) and Zn(ll) ions detoxiditon from
increased percentage adsorption at which point theaste water using unmodified and EDTA-modified reaiz
maximum adsorption was attained. The amount of ion§he data fitted to Langmuir, Freundlich and Dubinin
bound to the adsorbent and amount of free ionsiremda Radushkevich isotherm. The linearized plot of both
almost constant even with further addition of do$ghe Langmuir and Freundlich produced Ralues that ranges
adsorbent. It was evident from the results obtaihad the from 0.911 to 1. This shows that,${, is an efficient
removal capacity was low at high dose rate and vegzsa adsorbetnt in the removal of Cd and Pb.
due to the decrease in the amount of free ion faft Isotherm studies for heavy metal adsorption on higgk
adsorption. Nasingt al. (2004) reported that the sorption by Mohan et al.(2008) showed that adsorption datedf
capacity is dependent on the type of the adsorbebetter with Freundlich than Langmuir model. Adsimmpt
investigated and the nature of the wastewaterddeat characteristics of heavy metal ions onto a low cost
The percentage removal of cadmium and Lead by thaiopolymeric sorbent from aqueous solutions byulsahd
adsorbent increased with decreasing adsorbate minaiten.  Ersoz (2005) fitted to Freundlich type isotherm elotivhile
At lower concentration, cadmium and Lead ions ie th Langmuir model fitted better in the biosorptionledd from
solution interacted with the binding sites and kigh industrial wastewater usin@hrysophyllum albidum seed
percentage adsorption was facilitated. At higheshell, Amuda et al. (2007). Boucher et al. (2008d a
concentration, more cadmium and Lead ions were lefbaikaew et al. (2009), in their separate work cavienetal
unabsorbed in solution due to the saturation oftiheing  adsorption using various agricultural wastes regubthat the
site. Boucheert al. (2008) reported the sorption efficiency of data fitted better to Langmuir isotherm model.
Copper decreased with increase in adsorbate coatient The positive linear plots of the sorption kinetafsboth
Wong et al. (2008) reports that adsorption of Cd(ll) on Cd(Il) and Pb(ll) showed that the experimental datae
phosphate treated rice is dependent on adsorbditied into pseudo-second order sorption kinettds.et al.
concentration. The studies of Chaedal. (1994) on the (1995) in the sorption kinetics of Pband Ca@' ions,
removal of Chromium (VI) from aqueous waste showedeported that the experimental data were fitted pgeudo-
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second order kinetics. The coefficient of deterriomg ¥,  [6]
from the pseudo-second order rate model showed rthat
values are greater than 0.990 for both metals with
without modification. The ’rvalues of the pseudo-second
order rate for the present work ranges from 0.79B%
which is similar to that obtained by Ho et al. (599The f
values for C&" are 0.830, 0.848 and 0.797, while those of
PE** are 0.999, 0.869 and 0.989 with Urea, NaOH angb]
H,S0, MMHSs, respectively. Unlu and Ersoz (2006) reported
that the experimental data of the adsorption chearatics
of heavy metal ions onto a low cost biopolymerichsmt g
from aqueous solutions, followed pseudo-second rorde
adsorption kinetics. Saikaew et al. (2009) alscorel a [10]
similar result of pseudo-second order sorption tikiseon
the biosorption of cadmium ions from aqueous soiuti
using pomelo peel, an agricultural waste. The auefft of
determination values indicates that the modifiedlome
husk is an excellent biomaterial for the removalnudtal
ion from industrial waste water.

The F values for the pseudo-second order kinetics
showed that Pb(ll) was better adsorbed than Cd(ll).

Using the pairewise t-test, the result also showeﬁz]
significant difference in the adsorption of Cd@nd Pb(IV)
ions since the significance value (2-tailed) issléisana,

[7]

[11]

were o = 0.05. Lead was better adsorbed; this is iri13
agreement with the studies of Samaghahdl. (2006) and 1
some researchers. There is significant differepce (.05)
in the adsorption of Cd(Il) and Pb(IV), with Pb(I\8ging
better adsorbed from the paired sample test. [14]
5. Conclusion

[15]

Based on the findings of this research, the stodglades
that melon husk activated with sulphuric acid canused
effectively in the remediation of industrial wastater. The
study also recommends that industries reduce thssr of
these heavy metals or better still find alternathagerial to it,
since it is known that even though metals are &dshrthey
can still find their way into the environment.

[16]

[17]
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