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Abstract: The paper reviews the changes of the fresh and harden properties and variation of microstructure in cement by 
partial replacement of cement by  corn straw ash and partial replacement of coarse aggregate by construction and 
demolition waste in concrete. The production of cement attributed to the emission of green house gases especially carbon 
dioxide. The paper emphasizes the study of the reduction of cement content and make an eco-friendly concrete. 
Construction and demolition waste is a main problem in construction industries by land space consumption, pollution 
etc... The paper attributes the use of CDW in a   way that is not harmful to the environment.  

Index Terms: CONSTRUCTION AND DEMOLITION WASTE (CDW), CORN STRAW ASH (CSH) 

I. INTRODUCTION 

Concrete is the most widely used materials in the world.Therefore ,it is essential to minimize the effects of this on 
the environment.By the production of cement a large volume of CO2 is  emitted. According to C.Chen(2009),cement 
production causes 5-7% of the total CO2  emissions,and production process of cement causes,20% of global 
warming. Wei.Chin et.al explained that cement industry is the main source of emission of hazardous compounds like 
carbon monoxide and heavy metals. The increased gathering of raw materials for growing cement production results 
in a decrease in the quantity of non-renewable resources like limestone.. Success in using other alternative materials 
to act as a binder in concrete that consumes less natural resources, is less expensive, and has less environmental 
impact would contribute to a more sustainable and healthier environment for future generations. It's feasible that 
some of these raw elements could be replaced whole or partially by cheaper materials with a comparable 
composition, lowering the cost of concrete production without sacrificing quality. Cement replacement materials, 
often known as pozzolans, are the components in question. Meta kaolin (china clay), brick powder, stone dust, 
industrial wastes (fly ash, silica fume, blast furnace slag, etc.) and agricultural wastes (rice husk ash, wheat straw 
ash, hazel nutshell and sugarcane bagasse ash, etc.) are all examples of agricultural wastes. Introduce a bio material 
Cornstraw Ash (CSA),which is a pozzolanic material . This paper investigates the feasibility of using corn stover ash 
(CSA) as supplementary cementitious material to replace cement in concrete. Currently, a large amount of 
aggregates are needed to manufacture concrete for infrastructure developments, and these aggregates are mined from 
natural resources, resulting in enormous depletion. One solution is to use construction and demolition waste as 
recycled concrete aggregate as an alternative to natural aggregates, while keeping in mind the environmental impact 
and protection, problems with excess waste materials, and energy and natural resource conservation for long-term 
development. The use of RCA for structural concrete is growing in popularity, however the material's undesirable 
and distinct features from natural aggregates are a source of concern, necessitating a methodical approach to 
standardising the material. Today, a variety of chemicals are used to create unique and innovative concretes. 
According to N.Singh.et.al  construction aggregates have a global demand of more than 26.8 billion tonnes per year. 
This paper also  reviews the  partial replacement of coarse aggregate by construction and demolition waste in 
concrete. 

II. CORNSTRAW ASH 
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Accoring to M.C.G Jueneger et.al  The use of biomass ashes as a substitute for typical additional cementitious 
materials could be a viable option (e.g., blast furnace slag and fly ash).  V. Ferreira-Leitão et.al explain Corn wastes 

are the most frequently used biomass on the world .The high corn production, which reached roughly 1.4 billion 
metric tonnes in 2018.[ K.H. Mo, U.J. Alengaram et.al], is to blame for the significant amount of trash. The main 

wastes are cob and straw, which when properly burned can provide a large amount of ashes with pozzolanic 
potential. It is critical to do research on the use of maize straw ash as a supplementary cementitious material in order 

to prevent waste disposal sites. The possibilities of employing maize cob ash as a pozzolanic additive in the 
production of cements with up to 25% clinker replacement. A previous study found that replacing cement with cob 

ash harmed the workability of concrete. Furthermore, concrete made with up to 15% clinker replacement has 
increased mechanical characteristics and durability. The proportion of amorphous silica in biomass ash is directly 

related to biomass calcination, which in turn is related to pozzolanic activity. Temperatures above 800 °C and 
extensive calcination times enhance silica crystallisation, and the material may become inert or have minimal 
reactivity, according to studies. Carbonaceous chemicals may also linger in the ash after uncontrolled burning, 

reducing its activity and raising the water requirement of cementitious mixes. Biomass-based pozzolans may include 
high levels of metallic oxide contamination, such as K2O and Na2O, which can create concrete durability issues. 
These contaminated oxides may operate as fluxes during biomass combustion, speeding up silica crystallisation. 

 

2.1 properties of corn straw ash 

2.1.1 Particle size distribution 

 Mahmoud Shakouri et.al  explainsThe particle size distribution of three different types of milled CSA is 
shown IN FIG .2. The median particle size (d50) of Acid washed -CSA, Water washed-CSA, and Untreated-CSA is 
18.8 m, 17.2 m, and 54.8 m, respectively, according to the results of this test. The slagging effect during the 
combustion process, which can be caused by the high potassium content of the ash, can be blamed for the higher 
particle size of U-CSA [29]. For A-CSA, W-CSA, and U-CSA, the specific surface area is 1493 m2 /kg, 1740 m2 
/kg, and 804.4 m2 /kg, respectively. These findings indicate that milling time and energy would be required for U-
CSA to achieve fineness levels comparable to A-CSA and W-CSA.   

 

Fig .2 Particle size distribution 

2.1.1 Microscopic observation by SEM 
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According to Chunyu Songet.al Figure 3 depicts the morphology of maize stalks at the microscopic level, from low 
to high multiples. Corn stalk has a honeycomb-shaped high porosity structure, which contains two forms of porosity: 
intraparticle porosity and interparticle porosity. Corn stalks with a high porosity structure have a high water 
absorption and retention capacity. Water has a significant impact on many physical properties of plant concrete, 
including thermal and acoustic properties. 

 

Fig.3 Morphology of corn straw ash 

2.1.3 Chemical Composition[ASH(Mahmoud Shakouri.et.al(2020)] 

Constituent Percentage 
SiO2 47.78 

Al2O3 9.40 
Fe2O3 8.31 
CaO 16.70 
MgO 7.80 

Mn2O3 2.70 
K2O 5.42 
Na2O 1.89 

 

III. CONSTRUCTION AND DEMOLITION WASTE 

Due to a shortage of acceptable disposal locations for construction and demolition waste (CDW) and incorrect 
disposal procedures, the huge amounts of trash created by the construction industry harm the environment. These 
issues, on the other hand, create an impetus to develop recycling alternatives. V. Corinaldesi, et.al focus that there is 
currently no standard definition of CDW that is applicable all across the world. On the definition of CDW, 
researchers and academics in industrialised countries have differing viewpoints.Building wastes created during 
construction and decoration are classed as urban solid waste, according to the MOHURD's "Classification of Urban 
Solid Waste and Emissions" (CJ/ton3030-1996). 

3.1.1 Properties of CDW 
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IV. PROPERTIES OF CORN STRAW ASH  ON CONCRETE 

4.1 Compressive Strength 

 According to Christopher .L.Exstrom et.al ,the general trend in reveals that adding CSA to concrete at a 5 percent 
replacement level improves its compressive strength marginally. W5 has a score of 34.4.The highest 7-day 
compressive strength is MPa, which is 8.4% greater.3.0 percent higher than A5 concrete, 7.5 percent higher than 
OPC1, and 7.5 percent higher than U5.specimens. However, at 112 days, A5 had the highest pressure (54.2 
MPa).Fig .4 explains the Compressive strength is 7.1 percent higher than OPC1 and 12.1% higher than OPC2.W5 
specimens scored 7.4 percent higher than U5 specimens. When working with small groups,SCM reaction or 
chemical consequences are unlikely to occur in large volumes of SCMs.compressive strength, and a minor increase 
in tensile strength. The filler effect accounts for a significant portion of the compressive strength.The extent of 
cement hydration is increased .According A.Rheem et.al  to With the exception of 5% CSA substitution, which was 
greater than the control after 3 days of curing, the CSA interlocking paving stones had lower compressive strengths 
than the control. The strength declined as the amount of corn stalk ash in the mixture increased, from 5.08 N/mm2 
for a 5% CSA replacement to 2.47 N/mm2 for a 25% replacement. The highest compressive strength was found 
when OPC was replaced with CSA by 5%. 
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Fig.4 compressive strength 

4.2 Water absorption 

The impacts of CSA % substitution on the interlocking paving stone's water absorption rate are presented. The rate 
of water absorption rose with increasing amounts of corn stalk ash, with values ranging from 3.56 percent for the 
control trial to 11.8 percent for a 25 percent CSA substitution, as shown in the graph. This suggests that the 
interlocking stone's water affinity rose as the CSA content grew, which is consistent with previous findings showing 
a higher CSA content in concrete enhanced its water affinity (Udoeyo et al., 2006; Sashidhar and Rao, 2010; 
Chowdhury et al., 2015). 

 

Fig .5 Water Absorption 

4.3 Density 

The impact of replacing corn stalk ash with other materials on the density of interlocking paving stones at various 
levels. The curing durations. The density of the CSA interlocking was found to be high.Stones decreased as corn 
stalk ash content grew, but increased as curing progressed.time. With CSA substitution, density dropped from 1940 
kg/m3 to 1900 kg/m3 after 3 days of curing.1760 kg/m3 for the control for the CSA substitution at a rate of 25% A 
drop in density was also seen after 7 days.CSA replacement ranges from 0% to 25%, but with a higher density than 
3 day replacements. At the 14-day and 28-day mark. The density of the CSA replacements decreased after 56 days 
of curing, but it was still higher than the 28-day results. 

V. PROPERTIES OF CDW ON CONCRETE  

5.1. Absorption by immersion, porosity, and bulk density. 

 Literatures show that the samples containing CDW materials possess higher values for porosity than the reference 
mortars, as has been discussed in literature . It exhibited higher porosity and water absorption values than the CRA 
mortars, largely because of the MRA material’s elevated absorption capacity and the high w/c ratio used in the 
manufacturing process. Similar results werefound by Martínez et al. , in which mortars made from ceramic 
aggregates exhibited absorption and porosity values from 20.7% to 23.3% at 28 days, compared to values from 
32.3% to 33.9%, for MRA mortars, both with w/c ratios ranging from 1.6 to 1.78. Although the porosity of the 
MRA is demonstrably higher, consideration must also be given to the pore size distribution in the material. 
Corinaldesi  states that mortars with CDW exhibit a greater open porosity because of the inherent porosity of the 
aggregate, but they may also possess slightly fewer small pores (with diameter > 1 lm). The bulk density of the 
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hardened mortar was observed to decrease with an increase in the replacement level for both the recycled aggregate 
types, as previously observed in other studies. This is largely because the bulk density of CDW is lower than that of 
the reference aggregate, and these results are consistent with previous investigations. The densities of the mortars 
made with the CRA material were lower than those made with the MRA material for all the replacement levels 
because the bulk density of the CRA itself is lower.  

5.2 Compressive strength 

 Concrete's compressive strength is widely regarded as its most useful mechanical attribute since it usually gives a 
general idea of the concrete's quality and It is inextricably linked to other qualities. Researchers in the past have 
reported a loss in RAC compressive strength as low as 10%.The measured compressive strength of the concrete 
containing the RA material is analogous to previous findings by Neno et al. , Samiei et al. , and Zhao et al. , who 
found that this property decreased as the percentage of NAs replaced by residue increased . The concrete made with 
the CRA aggregate had higher compressive strength values than the concrete made with the MRA aggregate, 
especially at replacement levels greater than 50%, which is consistent with earlier research . Furthermore, sample 
age was shown to have a statistically significant effect on compressive strength, and values higher than 8 MPa at 91 
days. When compared to mortars built with natural sand, recycled concrete was shown to have worse qualities such 
as compressive strength. This was expected since the performance of the aggregates, rather than the strength of the 
cement matrix, becomes increasingly important . Despite the relevance of compressive strength in classifying mortar 
materials, Silva  believes that the selection criteria for concrete should be primarily based on workability and bond 
strength. 

 

Fig.6 compressive Strength(Jairo José de Oliveira Anndrade et.al 2018) 

5.3 Flexural strength  

The flexural strength  behaves differently from the compressive strength, increasing slightly as the percentage of RA 
material utilised increases. However, this rise is not without its drawbacks.As seen in the ANOVA, was not 
considered statistically significant.Demonstrated to be important elements in flexural strength determination 
Martnez et al.  found no significant changes in flexural strength between the replacement and the original in a 
similar research. percentages ranging from 75% to 100% Furthermore, the flexural strength has been improved. In 
all cases, the replacement % is found to have a bigger influence than the aggregate type, as demonstrated by Jiménez 
et al, Furthermore, the kind of RA had a statistically significant impact on all mechanical properties, whereas the 
amount of residue had a statistically significant impact on just the compressive strength. The age of the samples at 
the time of testing had the greatest impact on mechanical qualities, while only the aggregate type had a significant 
impact on bond strength, while the % of RA content had no effect. Similar results were achieved by Jiménez et al. , 
who found that CRA mortars combined with a 10% replacement ratio had the highest bond values. Despite the fact 
that there was no statistically significant difference between the mean values for all investigated replacement levels, 
there was no statistically significant difference between the mean values for all investigated replacement levels. 
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Fig 7 Flexural Strength (Jairo José de Oliveira Andrade et.al 2018) 

 

5.5 Split Tensile strength 

Although the recycled aggregate content has been increased, the split tensile strength results at 28 days reveal a 
negative trend in strength. The tensile strength of 100% RCA was the lowest, at only 3.41 MPa, with tensile strength 
losses ranging from. The difference between a synthetic aggregate specimen and a natural aggregate specimen 
ranges from 9% to 24%. The use of a plasticizer boosted the reduction in splitting tensile force by a factor of two, 
and the percentage rose by 4% when both silica fume and a superplasticizer were applied. 

VI. CONCLUSION 

The research examines how partial replacement of cement with maize straw ash and partial replacement of coarse 
aggregate with construction and demolition debris in concrete affects the fresh and harden characteristics as well as 
the microstructure. Cement manufacture is linked to the release of greenhouse gases, particularly carbon dioxide. 
The focus of the paper is on researching ways to reduce cement content and create environmentally friendly 
concrete. Construction and demolition waste is a major issue in the construction industry due to land consumption, 
pollution, and other factors. The use of CDW in an environmentally friendly manner is credited in the study. 
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