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ABSTRACT

Tectona grandis bark substrate is found to have good sorption capacity for recovery of Cu*? an
Ni*2, Tectona grandis bark substrate prepared from 0.25N H,SO, and 39%HCHO and has been used
for the adsorption Cu*? and Ni*? studies indicated that sorption of Cu*2 and Ni*? increases in pH and
contact time of 90 minutes is found to be optimum. The effect of metal ions shows that Tectona grandis
bark substrate can remove Cu*? and Ni*2 at lower concentration. The bark substrate also indicated that
adsorption increases with increase in substrate concentration. The presence of Na+, Ca*? and Mg*?
interfered with adsorption of Cu*? and Ni*2. It is also reported that the substrate from the solution
removes more than 60% of the metal ions instaneously by using packed column of the bark substrate.
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INTRODUCTION

Heavy metals in wastewater have emerged
as focus of environmental remediation efforts of
industrialization and urbanization with new
technological advancements!. The existing water
resources are contaminated by discharging
wastewater containing organics color, heavy metals,
etc.2. The ground water contaminating particularly
by heavy metals from industrial effects and their
persistence in food chain has been of major concern
as it is poisoning as serious threat to aquatic culture
including fisheries®. Hence the removal of toxic
heavy metals contaminants from wastewater is one
of the most important environmental and economic
issues today®. The ever-increasing demand for water
of high quality has caused considerable attention
to be focused towards recovery and reuse of
wastewater®.

The toxicity of Cu*? and Ni*?> metal ions?®,
even at trace level has been recognized with respect

to public health for many years regarding their
effluent concentration Cu*? and Ni*2 have been
evaluated as toxic to aquatic life above certain
threshold toxicity levels®®. Exposure to heavy metals
toxicity can result from every facet of natural activity
such as Agriculture, Mining transport, Energy and
Industry?’. Agriculture products and byproducts
(such as peanut skin, rice straw, wheat gluten,
wheat flour, onion skin, mango cotyledon residue,
garlic skin, etc.) have been reported to remove the
heavy metal cat ion from wastewater to below the
discharge limits efficiently and economically?*2.

MATERIAL AND METHODS

Preparation of Adsorbent (Tectona grandis bark
substrate)

Dried shell of the plant Tectona grandis
were procedure and crushed to small size in an
electric grinder. The powder was shifted and 2gm
of powder were added to a mixture of 20 ml of 0.2N
H,SO, and 5ml 39% HCHO. It was kept in a water
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bath at 50°C for 6h and occasionally stirred. The
powder was cashed with distilled water for several
times to remove H,SO, and used for removal of
metal ions.

For removal of metals form wastewater the
general treatment method used. ‘Adsorption’ is the
best technique, which is broadly applied to remove
metals.

Adsorption is a surface phenomenon that
may be defined in term of a unit operation that
utilizes surface forces. It is one of the most effective
physical processes for the removal of toxic metals
from wastewater. It is based on the concept of
partition of a chemical species between a bulk phase
and an interface or accumulation of a substance
near the interface. The technique is classified as
localized, non-localized, negative, positive, static and
dynamic adsorption based on the strength of binding
forces.

The surface of solid has free vacancies or
residual forces. Thus, it has a tendency to attract
and to retain molecules of other species with which
such surface comes in contact. This phenomenon
is termed as Adsorption*®, which is technical term
to denote the taking up of gas, vapor or liquid by a
surface or interface. The substance that adsorb on
another substance is called adsorbent. While
substances that are adsorbed on the first substance
is called as adsorbate. It is more commonly referred
to as physical and chemical adsorption. lon
exchange process is physical adsorption and
electrostatic is chemical adsorption?®.

In order to understanding the adsorption
behavior and adsorption potential, sorption studies
were conducted different concentration of Cu*? and
Ni*2 have been prepare from stock solution and
doses of Tectona grandis bark substrate was added.
These samples were placed in a shaker at constant
speed of 85 rpm. the system is equilibrated by
shaking the contents of the flasks at room
temperature so that adequate time of contact
between adsorbent and metal ions is maintained.
Investigation showed that the equilibrium uptake of
Cu*? and Ni*2 was attained in 1hr. with practically no
charge detected up to a period of 24hrs. After the
agitation for an equilibrium period, the super ant
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solution is filtered though Whatman filter paper and
the uptake of Cu*? and Ni*? is determined
spectrophotometrically using filtrate. The parameter
affecting adsorption process viz pH, agitation time,
adsorbate and adsorbent concentration,
temperature, co-metal and packed column of
Tectona grandis bark substrate were studied.

All reagent sued in the experiment were of
analytical grade. All glassware used were leached
with 10% Nitric acid, washed with distilled water and
dried in an oven. The initial stock solution of Cu*?
and Ni*?2 were prepared by dissolving requisite
amount of Copper sulphate and Nickel sulphate in
distilled water. A standard solution of Cu*? and Ni*?
were prepared by taking different aliquot from stock
solution and subsequent dilution with distilled water.

RESULTS AND DISCUSSION

Batch Technique
Effect of pH

The effect of pH on adsorption of Cu*? and
Ni*? is by increasing pH of the solution from 2 to
9 (initial concentration was 28.41 ppm and 41.71
ppm). The results are shown in fig. 1. Sorption
is highly dependent on pH and it increases with
increase in pH. Maximum removal of Cu*? and
Ni*? is recorded at pH5. On further increase in
pH adsorption decreases. Adsorption sites
shows blockage, due to the formation of metal
hydroxide.

Effect of agitation time

It is observed that the effect of agitation
time is studied by taking 28.41 ppm of Cu*? and
41.78 ppm of Ni*?2 at pH5 (adsorbent dose 1 gm).
36.95% of Cu*? and 25.63% of Ni*? ions were
removed from solution within 5 minute, showing that
metal ions uptake on substrate is very fast. At about
an hour the removal of Cu*? and Ni*? ions from the
solution recorded the value 73.24% and 72.03% and
adsorption remains constant even after agitation
time of 2hrs. Results are tabulated in fig.2.

Effect of initial metal ions concentration

The uptake of Cu*? and Ni*? by the Tectona
grandis bark substrate is studied and results are
shown in fig. 3. It is observed that the removal of
above metal ions solution, the percentage of metal
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ions naturally decreases with increase in
concentration of metal ions.

Effect of dosages

The effect of adsorbent doses level on
sorption of Cu*? and Ni*2 is shown in fig. 4. Study
was carried out by taking 28.41 ppm and 41.78 ppm
solution. Adsorbent doses varied from 0.5 gm. To
4.0 gm. It is observed that the adsorption of Cu*?
and Ni*? increases with increase in doses of
adsorbent.

Effect of temperature

It is found that the percentage removal of
the metal ions from solution to the bark substrate
decreases with increases in temperature. Maximum
metals removal take place at room temperature
conveniently. Results are shown in fig. 5.

Effect of light metal ions

Light metal ions such as Na+, Ca*2 and
Mg*? have considerable effect on the sorption of Cu*?
and Ni*2, It is observed that the sorption of metal
ions gradually decreases in the presence of
increasing concentration of light metal ions.

Column Technique

A packed column is a continuous
employing process of Tectona grandis bark substrate
and is expected to be more efficient and economical
to operate that the batch technique. Several column
experiments have been conducted and results are
summarized in table 9 and fig. 6. Adsorption of Cu*?
and Ni*?, 36.76% /50 ml and 29.74% /50ml. It is
observed that in each case thousand ml metal
solution was passed down through a column of
20mm internal diameter with 10gm of substrate at
the rate of 4ml/min.
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CONCLUSION

The adsorption behaviors are like a typical
cat ion exchanger with selectively characteristics.
Hence it has different affinity for different metal ions.
The metal ions in the solution exchange with the H*
resulting in to decrease in pH of the metal ions
solutions. The fact also has been observed in
present study, where the final pH of metal ions
solution is less than initial pH and the useful range
of operations is limited by the H* concentration to
weakly acidic through basic condition (say pH 2 to
9). In that the metal ions bound by the bark substrate

can be completely leached into solution by
regenerating it with N/10 mineral acid. The effect of
contact time, initial metal ion concentration, dosages
of substrate, light metal ions and temperature on
the adsorption efficiency of substrate follow the
typical trend as shown by any adsorbent.
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