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ABSTRACT

The removals of Pb and Ni from their aqueous sofytusing Brass industry slag as an adsorbent stlids slag
consist of calcium oxide, aluminum oxide, magnesinide etc. The research is a bench scale expetahgype
and analysis have performed by using different arhofiadsorbent in solution with five different centration of
both metals and also in mixed combination. Aboh¥hd 100% Pb removal achieved by using 0.5 andgl.5
adsorbent for solution having concentration of 5datD mg/L Pb. It was also found that adsorptioricifficy
depend on the amount of adsorbent as adsorptiaciezf€y of Ni was increased from 75% to 100% in shene
solution(5 mg/L).It was also observed that adsamptefficiency was decreased about 4% and 8% ofriRbMNi in
Mixed metal solution.
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INTRODUCTION

Water is essential to all forms of life and makps50-96 % of the weight of all plants and anim#lss also a vital
resource for agriculture, manufacturing and othenén activities. In urban areas, the careless dépd industrial
effluents and other wastes in rivers & lacks magtgbute greatly to the poor quality of river wafér4]. Most of
the rivers in the urban areas of the developinghtraes are the ends of effluents discharged froenitidlustries.
African countries and Asian countries experienciagid industrial growth and this are making envimamtal
conservation a difficult task [5].

Toxic heavy metals constantly released into therenment. They are dangerous environmental poltstdoe to
their toxicity and strong tendency to concentrate environment and in food chains [6-7].The sourde o
environmental pollution with heavy metals is maimhgdustry, i.e. metallurgical, electroplating, mefimishing
industries, tanneries, chemical manufacturing, ndire@nage and battery manufacturing [8].

Considerable research been carried out over thedesade on the protection against plant and aniifeal
degradation. Several big cities contribute to imseethis problem, as they are sources of indusdffalents. In
order to reduce the environmental pollution, a nemtf studies been considered to minimize the problcaused
by the commonly employed treatment of metal beagiffigents [9-10].

Removal of metals from wastewater achieved priflgifigy the application of several processes suchds®rption
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[6], sedimentation [11], electrochemical processg42], ion exchange [13], cementationl4],
coagulation/flocculation[15], filtration and membra processes[16], Chemical precipitation and solven
extraction[17-18]. Adsorption is the one of the omjant procedure for the removal of heavy metatsnfrthe
environment because of strong affinity and higtdiog capacity.

Moradabad a metro city of Uttar Pradesh, India,idgurban population more than 3.7 million and kaen rapid
industrialization during last few decades. The @tyull of brass, steel & glass cottage industriElse annual turn
over of the city is nearly rupees 10,000 millionll fhese industries are in unorganized sector dmcg thave
unplanned growth leaving to high degree of air,ewatnd soil pollution [19-20]. The most of the isthies are
dumping their effluents in Ram Ganga River passnfihie heart of the city. A large number of smabiec
manufacturing units of brass been also situatedhén heart of the city. During manufacturing procesigh
temperature coal based furnaces used to melt thal.mAdter the completion of the process, large amnioof slag
produced as a waste. This Slag consists of calokide, magnesium oxide, and other metal oxidescamdused as
adsorbent for the removal of heavy metals in tharenmental field. Oxides containing in the slag aimilar to
those of Portland cement concrete, and the slagd sseh as raw material in road construction. Faptgm
properties of slag, several researchers reporgdvbr water pollution through heavy metals amiaeal of heavy
metals from wastewaters using slag [21-30] but m® wses Brass industry slag as an adsorbent. préisent study
Brass industry slag is used as an adsorbent faetheval of Pb and Ni from industrial wastewater.

MATERIALSAND METHODS

Adsor bent

The steel industry waste (Slag) collected fromlihak of river Ram Ganga where local small industgenerally
dump their waste and sieved to less than 2mm sidéte composition was as follows:

CaO - 68.5%

SiO, — 15.3%

AlL,O3— 7%

MgO — 5%

Adsor bate Solution

Analytical grades of Pb(Ng, HCI and NaOH were purchased from Merck, Indiaead. ions were prepared by
dissolving its corresponding Nitrate salt in dletl water. Stock solution of Nickel was preparethgiNickel
sulphate.

Adsor ption Studies

Individual and mixed solutions of Pb and Ni witlifeient concentrations of 5, 10, 20, 40, 100 mg#re prepared
, the experiment were performed using three diffeeemount of adsorbent 0.5, 1, 1.5, in singleitsmh. 0.5 gm
adsorbent was placed in a conical flask in whic@ a0 of solution with known concentration of Pb wadded and
the mixture was shaken in shaker. The mixture Wwas filtered after 24 hours contact time and fec@hcentration
of metal ion was determined in filtrate by atomisarption spectrophotometer (GBC 902). All the Exkpents
carried out in triplet and mean concentration daked by averaging them. The procedure repeatedhbyng the
adsorbent dose and concentration of Pb and Niienlutoth individual and in mixed solution and thesults
summarized in Tables (1-3). Based on residual carations, the adsorption efficiency of slag iscoédted and
summarized in Table (4-6).

Table-1: Mean concentration of Residual Lead after Adsorption by Slag
(24 hour contact time)

SNo. | Quantity of Slag(gm) Initial Concentration of Pb (mg/
5 10 | 20 | 40 | 100
1. 0.5 0.5 10| 33| 7.6 25(
2. 1 007| 02| 11 24 54
3. 1.5 0 0 0.7] 11] 43
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Table-2: Mean concentration of Residual Nicke after Adsorption by Slag
(24 hour contact time)

SNo. | Quantity of Slag(gm) Initial Concentration oNi (mg/L)

5 10 | 20 | 40 100
1. 0.5 12| 25| 52 103 401
2. 1 02| 09| 22| 43 20.1
3. 15 0 05| 19/ 26 12.2

Table-3: M ean concentration of Residual M etal in mixed metal solution using 0.5 g Slag after adsorption ( 24
hour contact time)

SNo. | Metal Solution| Initial Concentration (mg/L)

5 10 | 20| 40 100
1. Pb 0.6/ 2.3 51 8.2 30
2. Ni 15| 3.0| 6.2 134 452

Table-4: Slag Adsor ption Efficiency for Lead at various Concentrations
(24 hour contact time)

SNo. | Quantity of Slag(gm)| Initial Concentration of Pb (mg/L
5 [10 [ 20 | 40] 100
Adsorption Efficiency (%)

1. 0.5 90 90 835 81 75
2. 1 98.6| 98 94 94  94.4
3. 15 100 | 100] 96.5 97 95.7

Table-5: Slag Adsor ption Efficiency for Nickel at various Concentrations
(24 hour contact time)

SNo. | Quantity of Slag(gm)| Initial Concentration of Ni (mg/L)
5 [10] 20 [ 40 | 100
Adsorption Efficiency (%)

1. 0.5 75 75| 74 73.1 59.9
2. 1 94 91 | 89 89 79.€
3. 1.t 10C | 95 | 90.5 | 93 87.¢

Table-6: Slag Adsor ption Efficiency for Nickel and Lead in Mixed M etal solution using 0.5g Slag
(24 hour contact time)

SNo. | Metal Solution| Initial Concentration (mg/L)
5 [10] 20 [40 ] 1aoc
Adsorption Efficiency (%

1. Pb 88| 77 748 795 70
2. Ni 70| 70| 69 66.5 54.

RESULTSAND DISCUSSION

The data obtain from above analysis indicate thatadsorption efficiency is maximum for Pb (Tablend 2).
Table-1 shows the residual concentration of Pbalut®n after 24 hours contact time and Fig -1 shicive
adsorption efficiency for various concentrationdtf and Ni by 0.5 g slag. It is clear that slag igood adsorbent
for removal of Pb from wastewater. The adsorptite is dependent on adsorbent amount and initradertration
of metal in synthetic solution. 90% removal of Pdnfi a 5 mg/L solution was possible by applying @ lag where
as the similar amount of adsorbent was not enoodheat 100mg/L. Pb solution to above 75% butrnyeasing
the amount of slag to 1.5 g it was possible toaase the efficiency of adsorption to about 95.7%tlie same
solution (100mg/L Pb). It shows that we would hdetter treatment by using excess slag. As thisrbdso is
cheap and available in brass industry waste, thetdd be no problem to increase its consumption.

Table- 4 & 5 indicate that adsorption efficiencydispendent on the type of metal too , as for N have not more
than 75% removal in same condition (0.5 gm adsdripesolutions 5,10,20,40,100, mg/L) but for Pb #ficiency
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is reported to be 90%.. Table-3 represent the tesfiladsorption experiments conducted on the méxai metal
solution as mentioned before , the maximum andmim removal efficiency in the first stage expenmsewith
0.5 g of adsorbent was 90% and 75% for Pb andHdwever, for the mixture of these metals a decrefgés has
observed for Pb whereas Ni adsorption has decresdsmat 8%. The efficiency of Pb and Ni adsorptignvarious
amounts of slag shown in fig-1 to 3 for individuwlution and for mixed solution of Pb and Ni (fiy-dnd in
comparison to individual solution in fig-5.
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Fig. 1: % Adsorption of Lead and Nickel by 0.5 g Slag
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Fig. 2: % Adsorption of Lead and Nickel by 1 g Slag
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Fig. 3: % Adsorption of Lead and Nickel by 1.5 g Slag
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Fig. 4: % Adsorption of Lead and Nickel in Mixed Metal Solution by using 0.5 Slag
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Fig.5: A Comparison Between % Adsorption of Lead and Nickel in individual and
Mixed Metal Solution by 0.5 g Slag
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CONCLUSION

The above results shows that Brass industry skagtlie most other natural adsorbents can be ustbe imeatment
process of heavy metals and the treatment effigienay be as high as 100% by precise choosing ajrbdst

amount. It was also observed that the concentraifdmeavy metals has an important effect on theltres this

treatment. Slag is a waste material and conveniargéd for the treatment of industrial wastewaiteis as the
industrial waste is utilizing for the treatmentioflustrial wastewater.
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