Journal of Basic and Applied Engineering Research

p-1SSN: 2350-0077; e-1SSN: 2350-0255; Volume 5, Issue 1; January-March, 2018, pp. 40-43

© Krishi Sanskriti Publications
http://www krishisanskriti.org/Publication.html

Use of Locally Available Ash from Municipal
Waste & Wood in Concrete

Saurabh Singh', Santosh Sharma?, Shyam Sharma®,
Shambu Dayal* and Sachin Gupta*

!Assistant Professor, Civil Engineering Deaprtment, Poornima institution of Engineering & Technology
23458 Tech. Students, Civil Engineering Deaprtment, Poornima institution of Engineering & Technology
E-mail: ‘saurabh.singh@poornima.org, *2014pietcivssantosh@poornima.org, >2014pietcivshyam@poornima.org,
*2014pietcivshambhu@poornima.org, *2014pietcivsachin090@poornima.org

Abstract—The appropriate usage of Municipal Solid Waste
materials Incineration (MSW) residues is an internationally studied
topic during the last generations. In India, the cosmetic of throw
away is approximately 50% biodegradable, 25% inert (development
and demolition waste materials), 9% plastic material, 8% newspaper,
4% rags, and 1% goblet6é Solid waste material management was
preferred as this issue of this research since it is an obvious
environmental sustainability concern that India is confronting. Jaipur
specifically was determined as the analysis site location since it is
large enough to truly have an intricate Jaipur's daily development of
solid throw away is just about 1100 MT/day. Of this amount, 200-250
MT stick to the streets, indicating lifting efficiency is just about
80%.4 The per capita sound waste production each day is 350 g.
Among the potential outcomes is to use MSWI fiery dust in solid
technology, as it is completed with coal ignition items. The bottom
cinder includes the most useful synthesis because of this, which is
available in most astounding amounts among the list of MSW slag.
Unattended bottom fiery remains were utilized as imperfect
substitution of fine sand in sturdy; quality had not been contrarily
affected up to ten percentl0 % substitution, the readied cement had
satisfactory solidness. The greater extended time carry out of
concrete with foundation slag contrasted from the control materials
because of quality of sulphates and chlorides in basic fiery remains.

Keywords: Incineration, foundation, efficiency.

1. INTRODUCTION

Incineration (or combustion) can be an increasingly common
way for the removal of municipal stable waste (MSW). Most
up to date MSW combustors retrieve energy from the misuse
in the proper execution of high-pressure heavy steam but also
create a fresh waste material, the ash that remains after
combustion. With estimations of the existing amount ohms ash
(MSW) at over 5,000,000 lots per calendar year, and
projections of 15,000,000 loads per season by 2,000, the
removal of MSW has turned into a significant economic and
environmental concern (Neal and Schubel 1987)[3]. The usage
of MSWA as an element in a Portland concrete (PCC) or
concrete products offers a huge potential market for the use of
MSW as a cost-effective option to current removal methods.

As the use of MSW as a structure material is a comparatively
new notion there are no commercial requirements such as
ASTM for analyzing an MSWA for use as an aggregate or in
PCC [5]. An analysis of MSW takes a thorough knowledge of
its results in the plastic material and hardened areas of an
PCC. Recent investigations of MSW have centered on
environmental issues including the leach ability of heavy
metals and other toxicological concerns such as dioxins
(Environmental Cover Firm 1990; Chesner 1991). Other
investigations have centered on morphology, mineralogy, and
other characteristics of MSW (Ontiveros et al. 1989; Eighmy
et al. 1995) [3]. The MSWA can be viewed as having two
components: a bottom level ash and a take a flight ash.
Underneath ash originates from underneath of the combustion
chamber. The journey ash component is entrained at first in
the exhaust gases of the combustor and later taken off these
gases prior to release in to the atmosphere. MSW lower part
ash (MSW) is a granular material similar to look at to coal
cinders [6]. The MSW soar ash (MSW) is an excellent powder
similar to look at to coal soar ash. Both the different parts of
MSW have characteristics that present environmental
problems for either reuse or removal [7]. The MSW and MSW
are made at various areas of the combustion process and are
incredibly different materials. Most MSW presently is
removed and examined as a com binned ash. This newspaper
reveals the results of your analysis of the MSW test as an
component in PCC using both Portland cement-related ASTM
methods and expectations and other analytical techniques such
as X-ray diffraction.The main objective to check the feasibility
pollutants MSW in order to minimize it and o control the
bottom pollution which is being generated from MSW.
Compare ash quality of wood and MSW.

2. EXPERIMENTAL METHODS

The bottom ash (BA) of MSW was determined by standard
sieving analysis [10]. The compressive strength of 7, 28 and
90 days old concrete (cubes 150 mm) was measured using the



Use of Locally Available Ash from Municipal Waste & Wood in Concrete 41

common test described in [10]. Basically compressive strength
in CTM was being check.

3. RAW MATERIALS

The raw material was likely to use as sand,, cement, coarse
aggregate, fine aggregate MSW ash, wood ash.

MSW and wood ash, also referred to combustion residuals is
the major ingredient of carbon content. With proper
preparation, it is also possible to characterize all categories of
ash irrespective of whether it is fly ash or bottom ash [6] and
class C or class F [5]. Fly ash is the most common and
abundantly available form of coal ash.

3.1 Effect of as

The characteristics and the medication dosage of the materials
are incredibly critical elements while deciding the grade of the
produced aggregates. Take flight ash is the major organic
material necessary to produce sintered travel ash aggregates.
Among the major concerns associated with journey ash is the
deviation of its fineness [3]. As the fineness of soar ash
escalates the average size of the produced aggregate also gets
increased and coarser take flight ash allergens demand more
moisture content to make a particular size portion of aggregate
[9]. Also, it is difficult to convert all the coarser take a flight
ash into aggregates through pillarization. Milling the coarser
particle will take in high energy, whereas addition of proper
binders was suggested to increase the properties and
development efficiency of the aggregates [1]. In addition, it
desirable that travel ash should contain approx. 10-12%
carbon which is best suited to make aggregates [5]. In the
event the carbon content surpasses these limits then your clay
or bentonite can be added in the right percentage to dilute the
carbon focus. In case the carbon content is significantly less
than the mandatory limit then addition of ideal amount of un-
burnt coal particles surpasses make the blend proper [2,3].
Chemical substance composition of journey ash influences
viscosity and sintering action during development process, and
therefore the type of microstructure of sintered aggregates
also. The crystalline- wine glass fraction of take flight ash will
have significant role in sintering patterns. Generally, quartz
and mullet will be the crystalline phases diagnosed in almost
all of the journey ash. It really is popular that the elemental
oxide structure affects the viscosity, therefore the sintering
tendencies of take flight ash aggregate. The network creating
component SiO2 possessing a positive effect on viscosity
while CaO or Na20 function negatively by changing the
silicate network composition [4]. In addition to the chemical
structure, other morphological characteristics of the soar ash
should be considered as reactivity of travel ash can be
damaged by lots of properties such as particle size, surface and
glassy period content etc.

3.2 Effect of type of binder

It's important to employ appropriate bonding agent through the
generation of inexperienced pellets to keep up the scale and
form of these till it hardens. Binder is put into fly ash to be
able to boost plasticity of pressed specimens and properties of
sintered take a flight ash, with no unwanted effects on
shrinkage, color alteration or efflorescence. Binders also
impact the inexperienced and dried durability of balls and
terminated power of pellets, and modify the chemical
substance and mineralogical reliability and quality of
terminated pellets [1]. Conventionally used binders in the
metallurgical methods are bentonite, lime, concrete, and some
organic and natural chemicals like dextrin, sulfate waste
products liquor, tars and alkali substances. Included in this
bentonite is the most frequent binding materials used for the
aggregate development. Bentonite dose beyond certain limit
led to sticking of pellets to the other person leading to creation
of muddy balls [9]. Also, use of bentonite facilitates the large
utilization of fish pond ash in the creation of unnatural
aggregates [6]. Mu et al. discovered that shale is also a good
binder to create sintered soar ash aggregates. Kind of binder is
insignificant while deciding specific gravity and drinking
water absorption of the aggregates. Additionally it is apparent
that by use of low binder content and temperature escalates the
specific gravity of the pellet. Manikandan and Ramamurthy
recommended that there surely is no favorable aftereffect of
addition of cementations materials or use of category C take
flight ash in the sintering process. This can be scheduled the
disintegration of the cementations substances during sintering.
Geetha and Ramamurthy [7] researched the result of different
binders on the development of sintered lower part ash
aggregates. The analysis figured the properties of the
aggregates will be increased at higher binder content, sintering
temperatures and time. Vasugi and Ramamurthy [6] suggest
the utilization of Ca(OH)2 as a palletization enhancer and the
medication dosage is preferred up to 2%. The incorporation of
borax as a flux will improve the mechanical properties
because of the formation of sound mass [6]. Also, borax
reduces the firing temperatures leading to energy savings.

3.3 Effect of moisture content

When fly ash particles are moisturized, a thin liquid film on
the surface of the particle causes the formation of meniscus
between the grains. The surface tension of the binder is highly
significant while considering the stability of the fresh pellets.
The amount of water to be used in the process must be
predetermined with respect to the desired void ratio of the
final product with respect to process efficiency. This amount
of moisture represents the optimized state or the capillary
state. The most suitable state for pellet formation is capillary
state, where all inter granular spaces are completely filled with
water and no water film exists on the surface of the pellet;
which enables the highest tension force between the particles.
Even minor changes in the optimum moisture content lead to
the destruction of the capillary force, which then causes a
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great variety in the size and engineering performance of the
pellets produced [8]. Hari Krishnan and Ramamurthy [ suggest
the moisture content that can adopted for the production of fly
ash lightweight aggregate varies between 15 and 35%.
Moisture content beyond this limit may lead to the formation
of muddy balls instead of pellets. A minimum of 5-8 min.
palletization is needed for the formation of pellets and by
observing the apparent strength of pellets (dropping from a
specified height) the two (low and high) levels of optimum
duration is 10 and 20 min [18].

4. PHYSICAL PROPERTIES OF SINTERED FLY ASH
AGGREGATES

The relation between aggregate properties and performance in
concrete is not yet completely understood in several aspects.
Aggregate properties have profound influence on concrete
properties and proper understanding of these is very much
mandatory for the development of high-quality concrete.
Density, strength and water absorption are the key properties
of the sintered fly ash aggregates. It is also evident that the
mechanical properties of sintered fly ash lightweight
aggregates are highly governed by type and dosage of the
binder as well as sintering temperature and its duration.
Whereas, the dimensional properties of the aggregates were
influenced by the moisture content and angle of palletization
used. The available physical and mechanical properties are
summarized in Table 1.

4.1 Shape and texture

Shape of the aggregate has significant influence on the particle
packing and aggregate interlocking within the matrix. The
sintered fly ash aggregates are spherical in shape and are of
brown in color with an internal black core. This is attributed to
the carbon content and the oxidation state of iron. The
microstructure is smooth but, on the micro-scale, it is
relatively rough with open pores [4]. The structure of the pores
is about 10-200 Im in size and are distributed Recent studies
show that the ‘Shape Index’ of the aggregate also has
significant influence on the mechanical properties of the
LWAC. Spherical aggregates generally possess a lower
‘Shape Index’ compared to angular aggregate. Even though
the aggregate strengths are similar, the aggregate possessing
higher shape index might exhibit higher strength in concretes.
The surface texture of the aggregate can affect the surface
frictional properties of a mix and consequently on the
harshness of the mix during the fresh state. It is also believed
that for porous aggregates or aggregates with a rough surface,
the cement paste or cement hydration products may penetrate
into cavities or large pores on the aggregate surface. These
acts as multiple ““hooks” binding the aggregate phase and the
paste phase together.

4.2 Specific gravity

From Table 1 it can be observed that specific gravity of the
sintered aggregates varied from 1.33 to 2.35. Though the

literatures indicate that there exists a lot of variation, the
specific gravity is 13-46% less than that of the normal
aggregates. The specific gravity increases as the sintering
temperature increases in the absence of binder. In the presence
of binder, the specific gravity is found to be reduced at higher
sintering temperature (1200 C). This may be due to the
bloating effect caused by the generation of more gas during
the sintering operations. The formation of dense structure and
higher specific gravities may be due to the excessive glass
formation at higher sintering temperatures. Irrespective of type
of binders used, the specific gravity increases as the dosage of
the binder increases at lower sintering temperatures. This may
be due to, at lower temperatures some binder particles may
remain un-reacted, which may hinder the gas evolution to
form pores within the pellets. Most of the commercially used
binders contain low melting minerals than fly ash. As the
aggregate gets sintered fluxing agents in the glass powder and
bentonite melted to form a liquid phase that filled voids
between particles through capillary action. This will eliminate
the voids that are present in the aggregate at its fresh state and
causes the formation of dense solid mass. The surface of the
aggregate having higher binder content became more vitrified
and will resist the escape of the produced CO, gas. The
trapped gas within the aggregate matrix causes the formation
of pores and makes it lighter.

4.3. Water absorption

Porous nature of the aggregate is responsible for its high
absorption. This high absorption is not encouraging the
development of good concrete, unless proper counter
measures are available. Sealing all the pores is not a suitable
practice to reduce the absorption, because it will lead to
increase in the density of the aggregates. From Table 1 it is
noticed that the absorption of the fly ash aggregates varied
from 0.7% to 34%. Most of these results are obtained from the
laboratory investigation. From the literatures, it is also noticed
that commercially available fly ash aggregates possess a water
absorption capacity of 10-25%. Surface coating by certain
polymer will also reduce the absorption capacity of the
aggregates [4]. It is observed that the water absorption of the
LWA decreases as the sintering temperature increases [7]. At
higher temperature, formation of glassy texture on the surface
of the aggregates will occur which may hinder the inter pore
connectivity [9]

TABLE 1: Physical Properties of MSW ASH.

Specific Water Crushing 10% fine
gravity absorption (%) | strength (MPa) (ton)
1.46 15 8.7 -
1.7-2.35 16-22 — 1.75-4.25
2-2.35 28.8-33.9 - -
1.57-1.60 0.8-19.3 5.1-23.1 -
1.57 1.75 18.34 -
- 19-30 - 0.8-2.2
- 7.5-4 - 0.5-2.5
1.51-1.93 0.7-18.4 5.1-19.3 -

Journal of Basic and Applied Engineering Research
p-1SSN: 2350-0077; e-ISSN: 2350-0255; Volume 5, Issue 1; January-March, 2018




Use of Locally Available Ash from Municipal Waste & Wood in Concrete 43

1.8-1.92 19-20 - 2.9-4.2
1.6 18 - -
1.77 8.5* 11.9 -
1.72 8.5 - -
1.33 2.7 6 -
1.34 17.9 - -
1.79 13.9-16.2 8.3 -

Significant reduction in water absorption potential of the
aggregates was also observed by the addition of binder in the
manufacturing of the aggregates irrespective of type of binder
used. In this connection, Ramamurthy and Hari Krishnan [10]
reported that use of bentonite up to 20% as a binder will
reduce the water absorption by around 30%. Average pore
sizes on the core of the aggregates were observed to be around
10- 20 mm and the critical pore diameter continuously
decreased with temperature rise .

4.4. Bulk density

Bulk density of the aggregates determines the paste volume
required for a concrete matrix and thus richness and economy
of the mix [41]. European Standard specifies that an aggregate
having mineral origin should not exceed its oven-dry particle
density more than 2000 kg/m?® or loose dry bulk density above
1200 kg/ m® [5]. Depending upon the size of the aggregates
loose dry bulk density of 880-1120 kg/m® is permissible for
the production of structural concrete according to ASTM C
330 [3]. From Table 1 it can be noticed that the loose bulk
density of the sintered aggregates varied from 760 to 950
kg/m®. As the size of the pellet increases the bulk density
decreases, this causes the reduction in strength of the
aggregates. The relationship between size and strength is a
function of compaction and consequent void formation during
sintering. The larger pellets are less compacted in their outer
layers with resultant larger voids.

5. COMPRESSIVE STRENGTH

Compressive strength concrete of MSW was more than 18.5
MPa and of wood ash 15.3MPa in concretes. Concrete
compressive strength is primarily governed by strength of both
aggregate and paste matrix. Though the strength of the
aggregate is low, the strength of the matrix and the extent of
its arching action over the aggregate govern the strength of the
concrete. Earlier studies reported superior compressive
strength results compared to normal aggregate concretes [5]. It
was also noticed that the strength of the aggregate is not alone
to determine the compressive strength of the produced
concrete.

MWS ash
Wood ash

18.5MPa
15.3MPa

6. CONCLUSION

The strength of municipal sewage waste is found to be have
much potential use in concrete. The municipal sewage waste
ash concrete contains high amount of carbon which impart
strength at optimum level. Whereas the ash from wood
imparts less durability and strength in the concrete we kwon
wood is natural resource. Wood required 700 c to convert into
ash specific gravity ranged between 2.25 to 2.70. Hence the is
high loss in strength. So municipal waste is greater strength
than wood.
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