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I.INTRODUCTION
There is great threat to the environment and human being for the generation of biomedical waste from hospitals,
research laboratories and other medical sources. Biomedical waste is hazardous and nonhazardous. As per ministry of
environment and forest of India. The total biomedical waste produces is 619 ton per day in which approximately 73% of the
waste generated is treated but rest is left out untreated. Incineration process is the common disposal method for the treatment
of biomedical waste and produces ash. Land filling is the process used for disposal of ash but huge land area is required for
this process. Therefore land area reduced by partly replacing of cement in concrete for this experimental work.

Il. REVIEW OF LITERATURE

(Genazzini et al., 2003) describe the opportunity for the use of hospital waste ash in cement based material. Al-Mutairi
et al., (2004) shows in his studies that 5 % silica combine with incinerated ash, the compressive strength of cubes were
increased. Aubert et al., (2004) suggested that there was potential means for the use of waste in concrete. (Genazzini et al.,
2005) shows that hospital ash and cement matrices was potential use as construction material. Anastasiadou et al., (2011)
describe the mechanical properties of incineration ash with different quantity of Portland cement, result shows the strength
decrease after reduction of percentage of cement. Al-Rawas et al., (2005) describes the use of hospital waste ash as a substitute
with replacement of sand and cement in cement mortars. Filipponi et al., (2003) suggested that the property of bottom ash
shown the partial pozzolanic property. Anastasiadou et al., (2011) investigate that generation of fly and bottom ash from
hospital waste reduce the leachability of the heavy metals present in these materials. Azni et al., 2005 investigate that in
Germany insulation walls making at national roads by use of producing 50% hospital waste ash. In Netherland making asphalt
for constructing road by the use of 60 % of the hospital waste ash.

IHI.MATERIAL AND METHODS
In the study of experimental work, use of very small amount of ash of medical waste for partly replacing cement in
concrete and measure the workability and compressive strength of concrete for this experiment

(i) Cement
For this work ordinary Portland cement was used confirming to IS 269 (1989) specification. There were some physical
properties of the cement i.e. specific gravity 3.15, mean grain size 23.6 micrometer, specific area 2250 cm?/gm.

(ii) Fine Aggregate

In this experimental work fine aggregate was used i.e the sand of Natural River passing away 3.57 mm opening sieve.
Specific gravity and fineness modulus were 2.65 & 2.1

(iii) Coarse Aggregate
The use of coarse grading was in nominal size i.e. 22 mm and 12 mm and the ratio was 62: 38
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(iv) Medical Waste Ash

Medical waste ash was collected from the plant of Incinerator situated at Etmadpur, Agra. There are some physical
properties of ash such as greyish, color, light weighted and coarser comparison to cement.

The collection of BMW ash was through incinerator plant situated at Etmadpur Agra.

(V) Super Plasticizer (Water Reducer)

Water reducer as sulphonated super plasticizer was used in liquid form and well suited with the used cement, the color
was brown and specific gravity 1.3. The properties of dispersion and de flocculation was excellent with the particles of cement
and uniformly flow with the concrete mixture. Therefore enrichment in workability of concrete mixture occurs

(vi) Concrete
The density of cement content was 370 kg/m?® used in mixture design. The minimum requirement of density is 300
kg/m? to avoid the balling affect.

(vii) Workability as Slump Test

This experiment was continue for 7 days and 28 days and study the workability, fresh concrete density and
compressive strength. This study achieved with conventional concrete as reference and concrete with hospital waste ash as
partly stand of cement.

IV.RESULTS AND DISCUSSION
The outcomes of the work find out compressive strength, workability and density of concrete.

() Work ability

Workability is the characteristics which means the work needed to compact the concrete without difference in the end
product

The figure shows the monitoring of workability of concrete as referral and the concrete made by use of ash as partial
substitute of cement. Workability measured through slump test. It is revealed from the figure that substitution level increases
with decreasing workability of concrete. The cause of the trend of graph is being due to lighter weight than cement. The volume
of ash acquires great extent than the cement. Therefore it is required more water for making smooth.
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Figure 1 Concrete Workability at various replacing Level of Cement
(i) Density

The solidity of concrete was measured by density of concrete. Higher or lower density of concrete for final product
can be modified the operation of mixing concrete.

The figure 2 shows that the replacing level increases with decreasing density of concrete. The reason behind this the
lighter weight of ash than the cement.
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Figure 2 Concrete densities at various Replacing Level of Cement

(iii) Compressive Strength

It is observed from the experiment and shown in figure that up to 3 % compressive strength increased for one week
and four week and up to 10 % ash included concrete is approximately equal to the referral concrete given in figure 3 and table
1.

Table 1- Varying process of compressive strength after inclusion of biomedical waste ash %.

Cube Inclusion of cement with One week (Average Four week (Average
ash Compressive strength Compressive Strength
(Mpa) (Mpa)
Cube 1 0 22.38 35.65
Cube 2 2 2241 36.39
Cube 3 3 22.50 37.42
Cube 4 7.5 21.53 36.52
Cube 5 10 22.08 34.62
Cube 6 12.5 20.57 31.17
Cube 7 15 19.71 29.27

Table 1 describes compressive strength of concrete for one week and four week with different amount of cement for
replacing with ash. It is viewed from the graph that 3& is the optimum level for process of replacing of cement with ash.
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Figure 3 varying process of compressive strength with substitution level of cement

Graphical representations are shown in figure 3. Table 1 shows the most favorable level for substitution of cement
with ash. The most favorable level is 3 %.
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V. CONCLUSION

The following conclusions are drawn in accordance with result obtained during study.

Replacing level of constant dose (0.5%) of super plasticizer increases with decreasing workability
Replacing level increases with decreases marginally the density of fresh concrete.

Up to 3% the compressive strength of concrete with ash increases than conventional concrete
Concrete with ash and conventional concrete are comparable after 10 % replacing level.

REFERENCES

1. Al-Rawas AA, Hago AW, Taha R and Al-Kharousi K, “Use of incinerator ash as a replacement for cement and sand in cement mortars.”
Volume 40, Issue 9, Pages 1261-1266, 2005.

2. Altin S, Altin A, Elevili B and Cerit O, “Determination of hospital waste composition and disposal methods: a case study.” Polish
Journal of Environmental Studies Vol. 12, No. , 251-255, 2003.

3. Al-Mutairi N, Terro M and Al-Khaleefi AL, “Effect of recycling hospital ash on the compressive properties of concrete: statistical
assessment and predicting model. Building and Environment” Volume 39, Issue 5, Pages 557-566, 2004.

4.  Azniland Katayon S, “Characteristics of slag produced from incinerated hospital waste.” Volume 93, Issue 2, Pages 201-208, 2002.

5. Azni I, Katayon S, Ratnasamy M and Johari MMNM, “Stabilization and utilization of hospital waste as road and asphalt aggregate.”
Volume 7, Issue 1, pp 33-37, 2005.

6. Clozel-Leloup B, Bodenan F and Piantone P (1999). Bottom ash from municipal solid waste incineration: mineralogy and distribution
of metals, in: Mehu J, Keck G, Navarro A (ed) STAB & ENV 99.

7. Anastasiadou K, Christopoulos K, Mousios E and Gidarakos E, “Solidification/stabilization of fly and bottom ash from medical waste
incineration facility.” Volumes 207-208, Pages 165-170, 2012

8. Cobo M, Galvez A, Conesa JA and de Correa CM, *“ Characterization of fly ash from a hazardous waste incinerator in Medellin,
Colombia “, Volume 168, Issues 2—3, Pages 1223-1232, 2009

9. Filipponi P, Polettini A, Pomi R and Sirini P, “Physical and mechanical properties of cement based products containing incineration
bottom ash.”, Volume 23, Issue 2, Pages 145-156,2003

10. Genazzini C, Giaccio G, Ronco A and Zerbino R, “Cement-based materials as containment systems for ash from hospital waste
incineration.”, Volume 25, Issue 6, Pages 649—-654, 2005.

11. Gidarakos E, Petrantonaki M, Anastasiadou K and Schramm KW, “Characterization and hazard evaluation of bottom ash produced
from incinerated hospital waste.” Volume 172, Issues 2-3, Pages 935-942, 2009.

12. Sabiha-Javied, Tufail M and Khalid S, “Heavy metal pollution from medical waste incineration.” Volume 90, Issue 1, Pages 7781,
2008.

13. Santarsiero A and Ottaviani M, “Evaluation of heavy metals in slags from medical waste incinerator.” Volume 51, Issues 1-2, Pages
166- 169, 1995.

14. Kaur H and Rajor Anita. “Influence of incinerated biomedical waste ash on the properties of concrete.” Volume 226, page 428-441,
2019.

15. Ramesh BM, Vongole RM, Nagraj Y, Naganna SR, Sreedhara BM, Mailar G, ... & Yaseen ZM. (2021). Valorization of incinerator
bottom ash for the production of resource-efficient eco-friendly concrete: performance and toxicological characterization. Architect
Struct Construct. 1:65-78. https://doi.org/10.1007/s44150-021-00006-9

16. Mazumder EA, Prasad MLV (2022) Characterisation of eco-friendly self-compacting geopolymer concrete for fire endurance
properties. J Build Pathol Rehabil 7(1):1-10. https://doi.org/10.1007/s41024-022-00236-4.

17. Etli S (2023) Evaluation of the effect of silica fume on the fresh, mechanical and durability properties of self-compacting concrete

produced by using waste rubber as fine aggregate. J Cleaner Prod. 384:135590. https://doi.org/10.1016/j.jclepro.2022.135590.

Published By: Fifth Dimension Research Publication https://fdrpjournals.org/ijire 245|Page


https://fdrpjournals.org/ijire
https://doi.org/10.1007/s44150-021-00006-9
https://doi.org/10.1007/s41024-022-00236-4
https://doi.org/10.1016/j.jclepro.2022.135590

