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Table 2. Weighting ratio of mixing ratio
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Compound Percentage
SiO, 58.2
Al,O; 26.62
Fe20; 0.82
TiO, 0.1
CaO -
Na,O3 0.63
MgO 0.25
K,0 0.98
MnO -
SO; 0.84
P,0s 0.25
LO.I* 11.24
Total 99.84

Table 1. Constituents of kaolin structure in percent
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Fig. 1. Changes in the removal percentage of heavy metal
chromium in terms of pH
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Fig. 2. The percentage of chromium removal relative to time
in hours
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Sample  Compressive Kaolin Polypropylene
Name Strength (%) (%)
C25 250 kg/cm? - -
C35 350 kg/cm? - -
C35- 350 kg/ecm? 30 -
K30
C35- 350 kg/cm? 30 1
K30-P
Table 3. Tested samples
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Kaolin Content 20% 30 % 40 %
Chromium adsorbtion 74.3 % 81 % 8;')9
Table 5. The absorption rate of chromium in different
samples
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Fig. 3. Removal rate at various concentrations of heavy metal
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(Olghol >
pH 4.3
Cr 215(mgl/l)
zn 76(mg/l)

Table 7. Specifications of industrial plumbing ( located in
industrial city of Isfahan)
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Co C. Removal
(mg/l) (mg/l) %
215 20.8 90.3

Table 8. Chromium removal results from real sewage
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Initial chromium Equilibrium chromium
concentration removal by concentration Removal by
of chromium improved Co (mg/l) Concrete

(ma/l) concrete (%) Coated with

Adsorbent
Material (%)

100 44 7.6 92.4

250 63.2 20 92

500 72.8 33.6 93.28

1000 80.8 56 94.4

Table 6. Compare the efficiency of concrete removal in two
modes of use when making and coating the surface
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Table 9. Demolition rate of concrete samples with different
strengths and materials
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Abstract

Nowadays, heavy metals are one of the greatest environmental problems. In scientific reports, many cases
of poisonings due to the various metals such as Chromium, lead, Mercury, Cadmium, etc. which should be
an important warning for control industrial pollution, be considered. This problem intensifies by
development of great industries and increasing of pollutant and contaminant resources daily. Increasing of
population and reduction of water resources detect importance of waste treatment and reuse of water
resources. Studies on treatment of effluents containing heavy metals have showed that adsorption to be a
highly effective technique for removing heavy metals from aqueous solutions. The aim of this research was
to use of absorbent materials (kaolin clay) to remove chromium (VI) from the wastewater in discontinuous
system According to the results, optimum conditions of chromium removal were, pH=5, primary
concentration of pollutant: 1000(mg/l), fine grained weight of consumed kaolin in constructing concrete:
30%, equilibrium time: 360 minutes, absorbing capacity: 3.06 mg/g absorbent. The results showed that by
using kaolin in the concrete structure as one of the materials used in the mixing design from 5 to 30 percent,
the absorption of heavy metal chromium by concrete samples increased up to 81% . It was observed that
increasing the amount of kaolin used in the sample, could decrease the concrete compressive strength . In
order to compensate for the reduction of compressive strength and also to increase other mechanical
properties of concrete, polypropylene fibers were used which the effect of these fibers on increasing the
compressive strength of concrete was Maximum of 7.8%. Covering the concrete surface with kaolin
absorbent can be an innovative and useful solution for increasing the rate of elimination of pollutant and
contaminants, cost reduction and accelerating the absorption process. Absorbing capacity of chromium is
29.5 mg/g absorbent in this condition respectively. Real waste sample are used for confirming the
application of concrete in ordinary conditions of wastewater basin in accordance of optimum conditions of
kinetics wastewater. Elimination rates of heavy metal of chromium were 90.3% in optimum condition with
real samples that has been got from industrial factory. Therefore, it could be concluded that modified concert
presents a good potential for treatment of Cr in wastewater. Protecting the structures used in wastewater
installations against chemical attacks and reducing maintenance and operation costs is an essential
requirement. Usage of kaolin is not only important in terms of removing heavy metals in the wastewater, but
also in terms of improving the durability and lifetime of concrete in harsh sewage conditions. Parameters
such as short contact time, appropriate range for pH, acceptable absorption capacity, low cost and easy
accessibility of the absorbent were the advantages of using Kaolin as an adsorbent to remove heavy metals
(Chromium) from industial wastewater solution. However, further research should be applied for continuous
removal of heavy metal in large-scale. According to the result , mixing Kaolin in the concrete could be used
to increase the Durability and adsorption efficiency of Chromium .

Keywords: Chromium, kaolin, Modified concrete, Industrial wastewater
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