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Abstract - In the present study the adsorption studies 
were carried out for hexavalent chromium using alkali 
activated induction furnace slag. The induction furnace 
slag rich in iron content is not used in the steel production 
and is a land filling. Hexavalent chromium a major source 
in the effluents of tannery industry is set to cause major 
pollution to the soil, mankind and the environment. The 
alkali activation was carried out using 0.01N Sodium 
Hydroxide and 0.05N of K2Cr2O7. Continuous column 
studies were carried out at   various bed height of steel 
slag from 5-50 cm. In this we have observed that decrease 
in concentration of chromium (VI) and cluster ion 
formation.  Induction furnace steel slag was characterized 
using XRF and the adsorption studies were characterized 
using UV-visible spectroscopy , UV- DRS, FT-IR, FESEM, 
ICP-MS and EDX analysis. The cost effective technology 
will be helpful in reducing the hexavalent chromium 
toxicity in the environment. 

Keywords - Adsorption, Chromium, Induction Furnace, 
Steel slag, Spectroscopy. 

1. INTRODUCTION 
Chromium compounds are widely used in various 
industries such as electroplating, leather tanning, 
mining, aluminium conversion coating, dyes and 
pigments. The discharge of chromium metals into water 
causes serious health effect to human and environment 
because of its toxic nature. Chromium exits in trivalent 
form and hexavalent form in aqueous system. Cr (VI) is 
highly toxic.  Inhalation of Cr (VI)   ions leads to 
carcinogenetic problems, skin allergy, and liver and 
stomach problems [4]. The permissible limit for Cr (VI) 
ions into surface water is 0.1mg/l and in potable water is 
0.05mg/l. Hence the removal of Cr (VI) ions becomes 
necessary. Adsorption process is one of the efficient 
methods for Cr (VI) removal due to its simplicity, sludge-
free operation, and easiness in handling, availability of 
various adsorbents and more efficiently in removal of 
heavy metal at lower concentration levels [3]. Steel slag 
is a by-product of the steelmaking and steel refining 
processes. This paper provides an overview of the 
different types of steel slag that are generated from 
basic-oxygen-furnace (BOF) steelmaking, electric-arc 
furnace (EAF) steel making, and ladle-furnace steel 
refining processes. The mineralogical and morphological 
properties of BOF and electric-arc-furnace-ladle (EAFL) 
samples generated from two steel plants in India were 
determined through X-Ray Diffraction (XRD) analyses 
and Scanning Electron Microscopy (SEM) studies. The 
XRD regimes of BOF and EAF slag samples were very 
complicated, with several overlapping peaks occurring 
from minerals present in these samples .SEM 
micrographs showed that the majority of the sand-size 
steel slag particles had sub angular to angular shapes. 

Very rough surface textures with distinct crystal 
structures were observed on the sand-size particles of 
BOF and EAF (L) slag samples under SEM. The 
steelmaking industries in the US generate 10–15 million 
tons of steel slag every year. Approximately 15 to 40% of 
the steel slag output is initially stockpiled in the steel 
plants and, sent to slag disposal sites. Utilization of steel 
slag in civil engineering applications can improve the 
need for their disposal and reduce the use of natural 
resources. A better understanding of the properties of 
steel slag is required for large volumes of this material to 
be utilized in a technically sound manner. Basic concepts 
regarding the chemical, mineralogical, and 
morphological properties of steel slag is necessary 
because of their mechanical properties, which play a 
vital role in their utilization [9]. As an example, the 
frictional properties of steel slag are influenced by its 
morphology and mineralogy. The stability of steel slag in 
terms of volume is a property of its chemistry and 
mineralogy. The chemical, mineralogical, and 
morphological characteristics of steel slag are 
determined by the processes that generate this material. 
So, having knowledge on various types of steel making 
and refining process that makes steel slag as a by-
product is also needed, Moreover, the mineralogical and 
morphological characteristics of steel slag samples 
generated from two steel plants in India were evaluated 
through XRD analyses and SEM studies. There are 
various types of steel slag, but in this we are using 
induction furnace slag because after different 
characterization we found out that the ion oxides were 
high. These ion oxides are used to form core shell of 
chromium by using alkali activation by using NaOH 
(sodium hydroxide). The main types of slag that are 
generated from the iron and steel making industries are 
classified as follow. 

(i) Blast-furnace slag (iron making slag) 
(ii) Steel-furnace slag 

(a) Basic-oxygen-furnace (BOF) slag 
(b) Electric-arc-furnace (EAF) slag, 
(c) Induction furnace slag 

1.1 Induction Furnace Slag 
The Induction Furnaces development started long back 
as Michael Faraday, who developed the principle of 
electromagnetic induction. However it was not until the 
late 1870’s when De Ferranti, in Europe began 
experiments on Induction furnaces. In 1890, Edward 
Allen Colby patented an induction furnace for melting 
metals. The first practical usage was in Gysinnge, 
Sweden, by Kjellin in 1900 and was similar to the Colby 
furnace with the primary closest to the core. The 
induction furnace made by the first steel in the United 
States was in 1907 in a Colby furnace near Philadelphia. 



 International Journal of Current Trends in Engineering & Technology  
Received 1 May 2018, Accepted 30 May 2018, Available online 13 June 2018 

www.ijctet.org, ISSN: 2395-3152 
Volume: 04, Issue: 03 (May- June, 2018) 

Copyright © 2014-2018, All right reserved 
212 

The first induction furnace for three –phase application 
was built in Germany in 1906 by Rochling-Rodenhauser. 
Original designs were for single phase and even two 
phases were used on the three phase furnace. The two 
basic designs of induction furnaces, the core type or 
channel furnace and the coreless, are not new to the 
industry. The channel furnace is useful for small 
foundries with special requirements for large castings, 
especially if off-shift melting is practiced. It is widely 
used for duplexing operations and installations where 
production requirements demand a safe cushion of 
readily available molten metal. Whenever quick melt of 
alloy is desirable, or needed to change alloys, coreless 
induction furnace is used. Coreless furnace may be 
completely emptied and restarted easily, makes it 
perfect for one-shift operations. Induction furnaces have 
increased its capacity to where modern high-power-
density induction furnaces are competing successfully 
with cupola melting (Fig.1). There are some chemical 
reactions available for achieving melt composition in 
induction furnace than in Cupola furnace. However, 
induction melting is more sensitive to quality of charge 
materials when compared to cupola or electric arc 
furnace. The inherent induction stirring provides 
excellent metal homogeneity. A fraction of the fumes are 
produced from induction melting in an electric arc 
furnace (heavy metal fumes and particulate emissions) 
or cupola. A new generation of industrial induction 
melting furnaces has been developed during the last 25 
years. The widespread use of the batch melting methods 
in modern foundries were mainly due to the growth of 
flexible, constant power-tracking, medium frequency 
induction power supply[7].   These power units 
incorporate heavy-duty silicon-controlled rectifiers that 
are able to generate both the frequency and the 
amperage needed for batch melting and are able to 
achieve electrical efficiency levels exceeding 97%, a 
substantial improvement over the 85% efficiency typical 
of induction power supplies of the 1970s. The new 
designs allow maximum utilization of furnace power 
throughout the melting cycle with good control of 
stirring. Some of the largest commercial units are having 
the ability to melt at nearly 60 tons per hour and small 
furnaces having power densities of 700 to 1,000 kWh / 
ton can melt in 5to 35 minutes. Combustion furnaces and 
induction furnaces produce heat in two different ways. 
Heat is produced by burning fuels such as coke, oil or 
natural gas in a combustion furnace. The burning fuel 
brings the interior temperature of the furnace above the 
melting point of the charge material placed inside. The 
surface of the charge material starts to melt by the heat 
coming out from the fuel. The heat produced by the 
induction furnaces clearly, without combustion. 
Alternating electric current from an induction power 
unit flows into a furnace and through a coil made of 
hollow copper tubing. An electromagnetic field is 
developed and passes through the refractory material 
and couples with conductive metal charge inside the 
furnace. This induces electric current to flow inside the 
metal charge itself, producing heat that rapidly causes 
the metal to melt. Some furnace surfaces become hot 
enough to burn with induction directly, not the furnace. 

 
Fig 1.1 Schematic of an induction furnace 

Steel slag has not been used effectively due to its porous 
nature but the adsorbing property of the slag can be 
used for hexavalent Chromium adsorption. In this, metal 
ion hexavalent chromium adsorption on surface was 
studied and is used to reduce the concentration of 
chromium. In this, the steel slag is a porous material and 
it is crushed, screened and powdered. Research on slag 
generally focuses on environmental issues. The material 
created by the metallurgical processes that depend on 
the mineralogy and chemistry of slag determine its fate 
as waste or as a reusable product. The composition of 
ferrous slag is dominated by Ca and Si .Usually non-
Ferrous slag contains Silicates in the olivine, pyroxene, 
and milite groups, spinels, and SiO2. Each slag type 
usually contains a specific suite of elements that may be 
of environmental concern.  While comparing with 
ferrous slag, Non-Ferrous slag is having higher potential 
to give negative impact on environment and hence it is a 
less attractive material for reuse. Many types of leaching 
tests have been used to predict slag’s long-term 
environmental behaviour. Both types of slag have been a 
source of some environmental contamination [2]. The 
topic regarding the research on environmental aspects of 
slag will continue whether the goal is its reuse, recycling 
or remediation. Since the waste water contains HF acid, 
the focus of this report was on different materials used 
for fluoride adsorptions. Batch experiments had been 
conducted to evaluate the ability of steel slag in 
removing manganese from aqueous solution. Several 
variables had been used to evaluate the performance of 
steel slag in different experimental conditions. The 
variables include contact time, dosage, pH and initial 
concentration of manganese. The equilibrium contact 
time was achieved at 10 hours. 1 g of adsorbent dosage 
is considered enough to remove heavy metal from 
aqueous solution. The optimum pH for manganese 
adsorption onto steel slag was higher. Initial 
concentration leads to the decrease in percentage 
removal of Mn from solution, but increase in adsorption 
capacity. By comparing Freundlich isotherm model, the 
Langmuir isotherm model fits well with Mn adsorption 
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data’s into steel slag. Steel slag is capable of removing 
higher percentage of Mn from aqueous solution (>95%) 
in batch experiments, showing potential for real 
application on-site. To evaluate the possibilities for 
increasing the adsorption capacity of blast furnace slag 
in processes for the effective removal of heavy metal 
ions from aqueous media is the main goal of this present 
investigation. Three samples of slag have been prepared 
by heating of granulated blast furnace slag. Using X-ray 
diffraction (XRD), Fourier transform infrared 
spectroscopy (FTIR), scanning electron microscope 
(SEM) and BET analysis, the initial and thermally treated 
slag’s had been characterized.. It had been found that the 
main crystalline phase of the analyzed slag samples is 
melilite. Merwinite and pseudowollastonite have been 
also identified. The equilibrium adsorption data are 
described by the Langmuir model. The blast furnace 
sample treated at 860 ºC is showing the highest Pb (II) 
adsorption capacity. The obtained results suggest that it 
is possible to improve the adsorption properties of blast 
furnace slag. Cr toxicity in plants depends on its valence 
state. Cr (VI) is highly mobile and toxic, while Cr (III) is 
less mobile and less toxic. Plants are taking this Cr 
through carriers of essential ions such as sulphate. 
Symptoms of Cr toxicity in plants are diverse and include 
decrease of seed germination, reduction of growth, 
decrease of yield, inhibition of enzymatic activities, 
impairment of photosynthesis, nutrient and oxidative 
imbalances, and mutagenesis [10]. 

 Chromium is a naturally occurring element found in 
rocks, animals, plants, soil and in volcanic dust and 
gases. It exists in different oxidation states that range 
from +2 to +6. The most stable forms are Cr (VI) and Cr 
(III), although they differ in biological, geochemical and 
toxicological properties. Cr (III) occurs naturally in the 
environment at a narrow concentration range and is 
considered to be less toxic than Cr (VI) [15]. Hexavalent 
chromium is used extensively in industrial processes 
such as electroplating, tanning, textile dyeing, corrosion 
inhibition and wood treatment, all of which produce 
discharge of chromium-containing effluents. The high 
solubility of Cr (VI) from the industries that are 
producing or dumping directly or indirectly into the 
water makes a hazardous pollutant. When it is released 
to the environment, Cr (VI) is a potential contaminant of 
groundwater that can participate in tropic transfer in 
food chains. Out of the 17 chemicals, Cr (VI) is also 
identified as the greatest threat to humans (Marsh and 
McInerney 2001), by The United States Environment 
Protection Agency. The permissible limit for total 
chromium in drinking water is 0.05 mg/L (WHO 2004). 
So, in this paper, we attempted to explain the literature 
that specifies the biological remediation of Cr (VI) by 
various microorganisms like bacteria, yeasts, fungi and 
algae. 

2. AIM AND SCOPE 
2.1 AIM 
1. Effective utilization of induction furnace slag obtained 

during steel making process. 
2. Adsorption of heavy metal ion chromium (VI) by alkali 

activated slag and characterization studies. 

3. To reduce the toxicity of chromium Adsorption of 
heavy metal ion chromium (VI) by alkali activated slag 
and characterization studies. 

2.2 SCOPE 
1. To utilize induction furnace slag in large effluent 

treatment plants of leather industries to reduce the 
hexavalent chromium toxicity in environment. 

2. The induction furnace slag is just a land filing due to its 
contents of iron oxide. 

3. Hexavalent chromium toxicity is controlled using the 
low cost material IF slag is the main scope of the 
project. 

4. Simple Engineering techniques can be utilized in the 
effective utilization of large quantity of steel slag. 

3. MATERIALS AND METHOD 
3.1 Raw Materials 
The raw materials used for this synthesis were 
chromium (VI), NaOH and adsorbent material as crushed 
and screened. The slag was obtained from steel 
industries.  

3.3 Alkali Activation (Naoh) Of Steel Slag 
NaOH is prepared by pellets at 0.1N by making this the 
alkali is prepared and eluted in to steel slag for 
activation after the continuous process. Alkali is used to 
chemically activate the steel slag for hydroxide 
formation. While the ion are chemically activated by 
NaOH. In that ion the magnetic content is getting 
reduced and prepared for adsorption by chromium (VI) 
at the normality of 0.05N. After adsorption process the 
core shell is formed around the ion and the cluster ion is 
formed. In this process the concentration level of 
chromium is reduced and reduces the toxicity in 
environment. 

3.4 Adsorption Of Chromium (Vi) 
Hexavalent chromium is used in the form of potassium 
dichromate. In the reaction K2Cr2O7 is prepared with 
0.05N concentrations. The alkali activated slag is packed 
in the various columns of height 5, 10, 15, 20, 30, 40, 
50cms. The hexavalent chromium solution is passed 
through the columns and after the adsorption the eluted 
chromium is collected for various characterization 
studies. 

 
Fig 3.1 Porous material of steel slag 

3.5 Batch Experiment 
Batch experiments were conducted by adding 5, 10, 15, 
20 gm of steel slag in alkali activated solution and 0.05 N 
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of K2Cr2O7 in conical flask of 250 ml. The flasks are 
agitated at 150 rpm in a rotary shaker. The added 
solution is separated from steel slag by centrifugation at 
200 rpm. The metal content is adsorbed; chromium (VI) 
was determined using UV-visible spectroscopy. After 
that it was tried in various bed heights in column studies 
[11]. 

 
Fig 3.2 Crushed and Screening of steel slag 

 
Fig 3.3 Powdered induction furnace steel slag 

FLOW DIAGRAM OF ADSORPTION PROCESS 

 

3.6 Column Experiments 
Continuous flow sorption experiments were conducted 
in a glass burette with an inlet diameter 1.2cm and 5, 10, 
15, 20, 30, 40, 50 cms in various bed heights.  At the 
bottom of the column 0.5 mm stainless sieve was 
attached followed by cotton wool. A 2 cm high layer of 
glass beads was placed in column base to provide a 
uniform inlet flow of the solution in the column. A 
various quantity of steel slag was placed in the column to 
yield the desired bed height. The alkali activated 
chromium (VI) 250 ml is poured at the bottom of the 
column. Samples were collected from the exit of the 
column at the different time intervals and analyzed for 
metal concentration. Operation was stopped when the 
250 ml solution is getting over [5]. 

3.7 Influence Of Bed Height 
In column studies, the initial bed height was varied from 
5 to 50 cm while flow rate was held at the constant at 
0.0625 ml/min. In order to yield different bed heights; 
10.7 g to18.78 g of steel slag were added to produce bed 
height of 5 to 50 cm respectively. The influence of break 
through time (tb) and exhaustion time (te). 

3.8 Characterization Of Chromium (Vi) For 
Adsorption By Steel Slag 
    1. Ultraviolet visible spectroscopy 
    2. UV- diffuse reflectance spectroscopy 
    3. Fourier transforms infrared spectroscopy 
    4. X-ray Florescence 
    5. Field emission Scanning Electron microscopy 
    6. Inductively coupled plasma mass spectroscopy 

3.8.1 Ultraviolet Visible Spectroscopy 
It refers to absorption spectroscopy or reflectance 
spectroscopy in the ultra violet-visible spectral region. 
This means it uses light in the visible and adjacent. 

 
Fig 3.4 Steel slag adsorption in batch studies 

3.8.2 UV- diffuse reflectance spectroscopy 
The appearance of soil results from the interaction of 
different constituency with incident light.  Colour has 
been used for more than 75 years to obtain information 
about these soil properties with a goal of characterizing 
and distinguishing soil types. 

 
Fig 3.5 Diagram of column studies 

3.8.3 Fourier transforms infrared spectroscopy 
Fourier transforms Infrared spectroscopy also referred 
as an FT-IR analysis or FT-IR spectroscopy. It is a simple 
analytical technique used for identifying organic, 
polymeric and in some cases inorganic materials. FT-IR 
method uses infrared light to scan test samples and 
observe chemical properties. 
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3.8.4 X-ray Florescence 
 XRF is a non- destructive analytical technique used to 
determine the elemental composition of materials. The 
chemistry of sample is determined by measuring the 
fluorescent (or secondary) x-ray emitted from a sample 
when it is excited by a primary x-ray source. 

 
Fig. 3.6 Experimental set-up of up-flow packed bed 
column. (1) alkali activated Chromium (VI) solution, (2) 
chromium (VI) solution is being adsorbed , (3) steel slag, 
(4) glass wool, (5) glass beads, (6) eluted and reduced 
concentration of chromium (VI) 

3.8.5 Field emission Scanning Electron microscopy 
Scanning electron microscopy was done using Hitachi S-
2500c SEM instrument (IIT, Chennai) to analyse the 
surface morphology of the induction furnace slag. 

3.8.6 Inductively coupled plasma mass spectroscopy 
Inductive coupled plasma mass spectroscopy(IC-PM is 
having the capability for detecting metals and several 
non-metals at concentration as low as one part in 1015. 

4. RESULTS AND DISCUSSIONS 
4.1 Ultraviolet Visible Spectroscopy 
From the UV-vis studies the surface Plasmon resonance 
for adsorption it could be inferred that the iron-
chromium core shell has formed, the shift in the 
absorbance has increased from 0.4 to 1.00. The red shift 
has taken place from 371 nm to 381 & 384 nm; the shift 
in the absorbance of the solution confirms the formation 
of Fe-Cr core shell. There was no further shift in the 
wavelength confirming the completion of the reaction 
after 4 hours. 

4.2 Uv- Diffuse Reflectance Spectroscopy 
In UV-DRS we have observed that the shift in wavelength 
for adsorption of chromium (VI) on alkali activated 
surface with a shift in 25 nm from 310 to 335 nm. 

4.3 Fourier Transform Ir Spectroscopy 
In FT-IR recorded steel slag we could find that the short 
peak at 2630 cm-1 and the shift could be noted by 
identified at the peak 2630 Cm-1of alkali activated steel 
slag in adsorption of chromium confirming the chemical 
change of functional molecular weight such as 20, 30 gm. 

4.4 X-Ray Florescence  
In XRF we could identify the various metal oxides 
present with different concentration confirming the 
basic nature of the alkali activated steel slag. The 
element composition shows Si 62.25, ion 19.64, Al 7.66 
and other oxides with minimum quantity. 

 
Fig 3.7 A) Steel slag packed bed at height 5 cm B) Steel 

slag packed bed at height 10 cm                

 
Fig 4.1 Ultraviolet visible spectroscopy (alkali activated) 
of centrifuged chromium (VI) from batch studies  

 
Fig 4.2 UV- diffuse reflectance spectroscopy of steel slag 
after adsorption (with alkali activation) 

4.5 Field Emission Scanning Electron Microscopy  
 From the FE-SEM images it could be inferred that 
adsorption has taken place on the alkali activated slag 
and chromium (VI) has aggregated as core shell of the 
iron based induction furnace slag. The SEM images were 
recorded at an operating voltage of 5kw with resolution 
of 1µm for alkali activated slag and chromium (VI) 
adsorbed activated slag. 

 
Fig 4.3 Fourier Transform of infra red spectroscopy 
(steel slag) A) before adsorption B) after adsorption 
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Table I Oxide Form 
Formula Concentration (%) 

SiO2 43.10 

Fe2O3 28.07 
Al2O3 14.48 

MnO 4.44 

CaO 2.92 

K2O 1.69 

Cr2O3 1.44 

TiO2 1.12 

MgO 0.95 

Na2O 0.77 

BaO 0.17 
SO3 0.15 
ZnO 0.14 

V2O5 0.14 

CuO 0.10 

P2O5 0.09 

Cl 0.06 

PbO 0.06 

SrO 0.04 

ZrO2 0.03 
Nb2O5 0.03 

 
Fig 4.4 X-ray Florescence results of steel slag  

 
Fig 4.5 the images A and B were recorded    for induction 

furnace steel slag with an operating resolution of 1µ m 
and 3µm respectively. 

4.6 Inductively Coupled Plasma Mass Spectroscopy 
IC-PMS was recorded in solid and liquid sample the 
concentration of chromium in the steel slag was 0.5 mg/l 
however the concentration of slag after adsorption is 
increased to1.26 mg/l of chromium in the alkali 

activated steel slag. In K2Cr2O7 liquid sample the 
concentration of chromium (VI) in prepared sample 2.36 
mg/l. However it reduced 2.07 mg/l after elution alkali 
activated steel slag confirming the adsorption of 
chromium. 

 
Fig 4.6 the images A and B were recorded for induction 
furnace steel slag with an operating resolution of 1µ m 

and 500 nm respectively (after adsorption) 

 
Fig 4.7 EDAX for steel slag 

Table II Elemental Form 
Formula Concentration (%) 

Si 62.25 

  Fe 19.64 

Al 7.66 

Mn 3.44 

Ca 2.09 

K 1.41 

Cr 0.98 

Ti 0.67 

Mg 0.57 

Na 0.57 

Ba 0.15 

Zn 0.12 

V 0.08 

Cu 0.08 

Cl 0.06 

S 0.06 

Pb 0.06 

P 0.04 

Sr 0.03 

Zr 0.02 

Nb 0.02 
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Table III column for EDAX in steel slag 

 

Table IV column for EDAX in adsorption of steel slag 

 

Table V inductively coupled plasma mass spectroscopy 
(alkali activated) 

 
 

5. GRAPH AND CALCULATION 
5.1 GRAPH 
Table VI Performance of column packed with Chromium-

steel slag at different bed depths 
S. No Bed Depth 

(cm) 
Break 

Through 
time (teB) 

1 5 282 

2 10 564 

3 15 720 

4 20 840 

5 30 1680 

6 40 1860 

7 50 2400 

CALCULATION OF BDST MODEL 
Formula:  tB = (N0/C0U0 ) * Z – ln (C0/CB – 1)/KBDc0 
 Where, N0 is the saturation concentration per unit 
volume of bed (mg/L), C0 is the influent solute 
concentration (mg/L), CB is the desired concentration of 
solute at breakthrough (mg/L), U0 is the linear flow 
velocity  (cm/min), and KBD is the adsorption rate 
constant L/(mg min). 
The desired breakthrough concentration (tB) and the bed 
depth (z), from graph, slope (m) = 47.342, intercept(c) = 
42.555 
C0 = 2.36 mg/l,     CB = 2.07 mg/l, 

Volumetric flow rate(V0) =0.0625 cm3/min 
Diameter of the column(d) = 1.2 cm 
Area of the column(A) = 3.14 cm 2 
Linear velocity (V) = (0.0625 /3.14)x60 =1.194 cm/hr 
Slope = N0Z/C0V =47.342 
N0Z = 47.342X2.36 X1.194 = 133.40( mg.cm/l) 
ln (C0/CB – 1)/KBD C0 =42.555 
ln (C0/CB – 1) = 42.555 x KBD C 0 
ln (2.36 /2.07 – 1) = 42.555 x2.36 x KBD 
K BD = 7.877x10-3 l/mg min 

 
Fig 5.1 Graph for adsorption studies 

6. SUMMARY AND CONCLUSION 
 The study of steel slag is an effective utilization for 
hexavalent chromium (VI) pollution control. For all 
metal ions examined, the increase in column bed height 
improved the sorption performance. The BDST model 
constants were determined and proposed for the use in 
column design. Results on column regeneration for 7 
cycles indicated that the reducing the concentration level 
of chromium (VI) is viable. Comparing both batch and 
column studies, packed column effectively reduce the 
concentration level than batch mode. A successful 
adsorption process operation required to form cluster in 
the ion that present in the steel slag used to reduce the 
concentration level, which greatly reduce the process 
cost. This adsorption or core shell formation showed 
that the reducing the concentration level of chromium, 
Calculation and graph for the adsorption studies have 
been done. The graph shows the plot of time versus bed 
height for the adsorbent packing column. From the 
result, it is clear that variation of service time with bed 
depth is linear. The BDST parameters, KBD and N0 are 
7.877x10-3 (L/mg min) and 133.40(mg.cm/L). 
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