@
AJCSE International Journal of Computer Sciences and Engineering  Open Access

Survey Paper Vol.8, Issue.8, August 2020 E-ISSN: 2347-2693

Effective Replacement of Cement and Fine Aggregate by Copper Slag:
Novel Approach.

Manish Kumar Gupta®' and Nitesh Jain?

12 Dept. of Mechanical Engineering,BRCM, CET, Bahal, Bhiwani, Haryana-India
*Corresponding Author: Manish.gupta.mech@gmail.com

Available online at: www.ijcseonline.org

Received: 02/Aug/2020, Accepted: 11/Aug/2020, Published: 31/Aug/2020
Abstract— Copper slag is the result of copper extraction measure for example refining, which coasts on the outside of
liquid metal, which gathered and discarded or utilized as one of the waste which can have a promising future in
development industry as incomplete or full option of either concrete or totals. . It has a few applications like land filling,
development of grating instrument, material granules, cutting devices, rail street counterbalance material, solid industry
and so forth. These applications use exclusively with respect to 15-20% of copper slag created and the staying material is
dropped as a waste. In order to scale back the development of copper slag and also to deliver a substitute material for sand
and concrete a methodology has been done to dissect the use of copper slag in concrete for the fractional substitution of
sand and concrete. This paper presents the copper slag mixture which is replacement of cement effectively. We are
describing the various research ways to determine efficiency properly for replacing of proper cement by using aggregate
quantity of copper slag. The various investigation justify this proposed novel approach of replacement of cement by

conduction of durability test and compressive strength test performance.
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1. INTRODUCTION

The reusing and reuse of mechanical waste or auxiliary
materials has empowered the assembling of concrete and
cement in the field of development. Side-effects and waste
materials are being delivered by various businesses.
Unloading or removal of waste materials makes natural
and medical problems. Accordingly, reusing of waste
materials has an extraordinary potential in the solid
business. For quite a while, side-effects, for example, fly
debris, rice husk debris, silica smoke and slag were
considered starting at no utilization. Concrete arranged
with such materials ad libs usefulness and toughness when
contrasted with typical cement and has been utilized in the
development of intensity, concoction plants and
submerged structures. Over ongoing Yyears, escalated
research considers have been completed to investigate all
likelihood to find techniques for reuse. The loss from
development industry, impact heater, steel slag, warm
force plant debris (fly debris), rice husk debris, surkhi and
S0 on have been used in a few ventures as elective totals in
a bank, streets, asphalts, establishment and building
development, the crude material in the assembling of
common Portland concrete brought up [2].

Copper slag is gotten from the way toward assembling
copper, known as refining. For each ton of copper
creation, about 2.2-3 tons of copper slag is produced. It has
been assessed that around 24.6 million tons of slag is
created from the world copper industry .[3] In spite of the
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fact that copper slag is broadly utilized in the sandblasting
business and in the assembling of rough instruments, the
staying waste is discarded with no further reuse or
recovery.

2. SOURCES OF COPPER SLAG

Copper slag is a by-product generated during the smelting
process of copper has been reported by Biswas and
Davenport [6] . The main components of smelting charge
are sulphides and oxides of iron and copper. The charge
also contains oxides such as SiO,, Al,O3; CaO and MgO,
which are either present in original concentrate or added as
a flux. The oxides of Iron, Copper, Sulphur, and Oxygen
largely control the chemistry and physical constitution of
smelting process. A further important factor is the
oxidation/reduction potential of the gases which are used
to heat and melt the charge stated by Gorai et al [2] As a
result of this process copper-rich matte (sulphides) and
copper slag (oxides) are produced as two distinct liquid
phases. The addition of silica during the smelting process
forms strongly bonded silicate anions by combining with
the oxides.

3. BENEFITS OF COPPER SLAG
e It lowers the construction cost due to saving in

material cost.
o |t reduces the heat of hydration.
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o It refines the pore pressure.
e It reduces permeability.
e It minimizes the demand for
resources.
It controls the impact on the environment occurs due to
quarrying and aggregate mining.

primary natural

3.1 REPLACEMENT OF SAND WITH COPPER
SLAG

The use of slag from copper smelting as a fine aggregate in
concrete was investigated by Akihiko and Takashi [3]
Copper slag was also used by Ayano et al [4]as a fine
aggregate in concrete. They described the strength, setting
time and durability of concrete mixtures made with copper
slag. The fundamental properties of concrete using copper
slag and class Il fly ash as fine aggregates were
investigated by Ishimaru et al [6] It was concluded that up
to 20% (by volume) of copper slag or class Il fly ash as
fine aggregates substitution can be used in the production
of concrete. To control the bleeding in concrete mixtures
when incorporating copper slag as fine aggregates, Ueno et
al [7] suggested a grading distribution of fine aggregate
based on particle density. The study investigated the
maximum size of slag fine aggregate that does not
significantly influence the amount of bleeding and the
required plastic viscosity of paste to control the amount of
bleeding by the variation of water-cement ratios. Shi et al
[8] presented a comprehensive review of the use of copper
slag in cement, mortars and concrete. The paper was
focused on the characteristics of copper slag and its effects
on the engineering properties of cement, mortars and
concrete. Wu et al [9]investigated the mechanical
properties of copper slag and reinforced concrete under
dynamic compression. The results showed that the
dynamic compressive strength of copper slag reinforced
concrete generally improved with the increase in amounts
of copper slag used as a sand replacement up to 20%,
compared with the control concrete, beyond which the
strength was reduced. In [9-14] also investigated the
mechanical properties of high strength concrete
incorporating copper slag as a fine aggregate. The results
indicated that the strength of concrete, with less than 40%
copper slag replacement, was higher than or equal to that
of the control specimen.

3.2. REPLACEMENT OF CEMENT & SAND BOTH
WITH COPPER SLAG

Here, copper slag has been replaced for both sand and
cement in concrete. Based on experiments, most
appropriate percentage of replacement was attained at 50%
for fine aggregates and 14% for cement in concrete.
Therefore, the concrete mixture prepared with sand
replaced at 50% and cement replaced at 14% with copper
slag was prepared. Additionally, 1.4% of hydrated lime is
also added to this mixture for activating pozzolanic
reactions. The following tests were carried out for this
combined mixture.

i) Compressive strength test on concrete cube specimens
ii)Split tensile strength test on concrete cylinders
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4. LITERATURE REVIEW

DEEPIKA K P and Dr. ASHA.K at .el [01] reported, M25
grade concrete was used and tests were conducted for
various proportions of copper slag replacement with sand of
40%, 80% and 100% in concrete. In the first case along with
replacement of copper slag with sand there is an attempt is
made to replace the cement with 50% flyash similarly in
second case for 30% replacement of cement with flyash
replacement and in the third case with no replacement of
cement with flyash.

M. V. Patil and Y.D.Patil at, el [02] investigates the
technical feasibility of using copper slag as a replacement of
fine aggregate in concrete. For this research work, M30
grade concrete was used and tests were conducted for
various proportions of copper slag replacement with sand of
0 to 100% in concrete

M. C. Nataraja , G. N. Chandan and T. J. Rajeeth at,el
[03] presents the experimental results of an on-going
project to produce concrete with copper slag as a fine
aggregate. Sustainability and resource efficiency are
becoming increasing important issues.

5. AIM AND OBJECTIVES

The cement block thus prepared in the mould is the test
block. Immediately after moulding, place the test block in
the moist closet or moist room and allow it to remain there
except when determinations of time of setting are being
made.

e Determination of Final Setting Time.

o  Determination of Initial Setting Time.

e Compressive Strength Test

e Split Tensile Strength Test.

6. PROPOSED WORK

To perform the various given test on the basis of raw
materials for determine efficiency of replacement of
cement by using proper aggregate copper slag mixture.

Compressive Strength Test.

Split Tensile Strength Test

Water Absorption Test

Acid and Sulphate Resistance Test

7. RESEARCH METHODOLOGY
REPLACEMENT OF SAND WITH COPPER SLAG:
The following tests were conducted to examine the
mechanical behaviors of concrete incorporating copper

slag as partial replacement of sand.

» Compressive strength test on mortar and concrete
specimens
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» Split tensile test on concrete cylinders of size
150mm diameter and 300 mm height.

» Split tensile strength is defined as a method of
determining the tensile strength of concrete using
a cylinder which splits across the vertical
diameter. The effect of copper slag substitution as
a fine aggregate on split tensile strength of
concrete.

» A total range of fifteen concrete cube specimens
were cast and tested for twenty eight days
strength. The impact of copper slag substitution
as a fine combination on the strength of concrete.
The unconfined compressive strength values of
concrete mixtures with different proportions of
copper slag cured at twenty eight days is
premeditated.

» Split tensile strength is outlined as a way of
determining the tensile strength of concrete using
a cylinder that splits across the vertical diameter

» Water absorption test on concrete will conduct
using experimental investigation.

8. CONCLUSION AND FUTURE WORK

When copper slag replaced with cement, an addition of
hydrated lime by 1.5% to the weight of cement offers an
improvement in the rate of strength gain. Hydrated lime
was used as an activator for pozzolanic reaction to boost
the strength gain in copper slag admixed concrete.

The use of copper slag as Ordinary Portland
Cement replacement in concrete and as a cement raw
material has the dual advantage of eliminating the costs of
disposal and lowering the price of the concrete.

® This analysis was meant to examine the influence of
copper slag additions in concrete for M40 mixes. A
similar work is often extended to higher grades of
concrete mixes with variable water/cement ratio.

® This research can extend to test flexural strength of
RCC beams, axial compressive strength test on RCC
short columns and buckling strength of RCC long
columns.

® Copper slag can be effectively replaced in preparing
bricks, hollow blocks and pavement blocks.

® Since copper slag has higher shear strength value it is
often used for soil stabilization.

® Copper slag is often replaced along with fly ash, silica
fume and coarse blast furnace slag in concrete and
RCC members which may be tested for mechanical
performances.

® Copper slag can also use for seismic application and
as backfill material in retaining wall to reduce seismic
earth pressures.
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