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CHAPTER 1 

 

 

INTRODUCTION 

1.1 Introduction 

Malaysia has throughout the years undergo blooming in population, urbanization 

and industrialization. Consequently, immense quantities of waste has been produced by 

this rapid development (Badgie et al., 2012). The research for and the supply of an 

economical management method of these wastes has become a growing concern due to 

increasing amount of waste generated (Al Ansari, 2012). 

Waste is any substance which is disposed after primary use, or it is worthless, 

defective and of no use. It may not be valueless but once it is thrown away, it is consider 

a waste. Every year, government has disbursed considerable amount of money on the 

collection and disposal of waste but its management system is insufficient and costly. 

According to Hajkowicz et al. (2005), waste management approach commonly entails 

prevention, reduce, reuse, recycling, energy recovery and disposal. Waste prevention, as 

the preferred option, is followed by reduce, reuse, recycling, recovery and as a last option, 

safe disposal. 

Bahoria et al. (2013) stated that reuse of bulky waste is believed as the best 

environmental option for curbing disposal problem. Presently, waste products such as fly 

ash, blast furnace slag and palm oil fuel ash had been utilized in the construction field. 

The application of waste products in construction not only cost-effective but also lower 

the amount of waste. 

On the other hand, spent mushroom compost (SMC) is mushroom industrial waste 

released after the harvest of one full crop of mushroom which further usage bring little 

or no profit. The mushroom industry has encountered difficulties in retaining and 
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discarding the SMC. The indisputable solution is to research new utilization of SMC 

(Phan & Sabaratnam, 2012). 

1.2 Background of Study 

Concrete is the single most widely used material in the world and the key 

ingredient used in it is cement. Production of cement has a huge impact on environment 

and therefore many researches had been done to seek materials that may fully or partially 

replacing cement. There are researches that were done about the potential of SMC from 

mushroom industry to be used as part of the construction material. In a study carried out 

by Pang (2007),  spent mushroom compost has the capability to be cost-effectively reused 

into concrete as fine aggregate. The quantity of SMC that can be applied should be 

modified to meet desired strength of concrete. The concrete consist of SMC is expected 

to be utilized in the manufacture of concrete curbs, sidewalks, retaining walls, and other 

non-structural infrastructures. In addition, there was an enhancement in early age strength 

of sample mixes by adding spent mushroom compost ash (SMC) into Ordinary Portland 

Cement and pulverised fuel ash paste as has been studied by Russell et al. (2005). From 

the XRD analysis, SMC ash had activated pulverised fuel ash in which pulverised fuel 

ash alumina paste reacted with sulphate phases to produce ettringite. 

1.3 Problem Statement 

Portland cement is produced by manufacturers at around 5 billion tons each year 

(Mason, 2015). For each ton of cement manufactured, the process will emits almost one 

ton of carbon dioxide into the atmosphere which accounts for approximately 7 percent of 

the world’s carbon dioxide emissions. According to Meyer (2009), cement industry not 

only produces carbon dioxide that causes greenhouse effect but also has other impact on 

environment. There are huge quantities of natural resources needed to produce cement 

and the production process is very energy intensive. Furthermore, production of concrete 

need great amount of water and would causes pollution of air, water and sound. 

In Malaysia, the total worth of mushroom yield expand from RM79 million in 

2011 to RM110 million in 2014. Increasing number of growers, size of farm and 

productivity contribute to the massive increased of production value (Department of 

Agriculture Malaysia, 2015). Around 800 g of SMC will be available for every 200 g of 

mushroom harvested. An average farm disposes roughly 24 tons of SMC each month. 
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Ahlawat and Sagar (2007) stated that SMC is ready to further react with new set of 

microorganisms. The disposed pile of SMC will become anaerobic and released foul-

smelling. Moreover, leachate from SMC can also cause problems if not properly handled. 

As Guo & Chorover (2006) carried out their study on movement and retention of SMC 

leachate solutes in subsurface soil columns, groundwater may be seriously impacted if 

weathering of SMC is performed in fields with shallow water table of less than 3 m or in 

coarse subsoil. If hindered by compact surfaces without a trench or barrier around, SMC 

leachate may spread via runoff resulting surface water contamination. 

1.4 Objectives 

The objectives of the study are: 

i. To determine the suitability of spent mushroom compost ash as partial cement 

replacement in concrete. 

ii. To study the durability of spent mushroom compost ash in the perspective of 

water absorption, sorptivity, acid resistance, sulphate resistance and chloride 

penetration. 

1.5 Scope of Work 

The scope of work of the research is to achieve the objective presented. A 

preliminary analysis will be done to choose the optimum replacement percentage of spent 

mushroom compost ash (SMCA) based on previous similar research results. Only SMC 

treated using microwave burning is used in the research. The SMC was oven-dried for 24 

hours at 105 ˚C prior to microwave burning. Samples will be prepared by mixing cement, 

coarse aggregate, fine aggregate, SMC and fixed amount of water. The concrete 

specimens will undergo water curing for 28 days before they were taken for testing. 

Slump test is used to determine the workability of the concrete are complying to 

BS 1881: Part 102. All the size of specimens is 100 mm x 100 mm x 100 mm with 3 

cubes used for each of the compressive test, water absorption, sorptivity, acid resistance, 

sulphate resistance and chloride penetration. Test for acid resistance, sulphate resistance 

and chloride penetration were done after samples were immersed in 5 % solutions of 

hydrochloric acid, sodium sulphate and sodium chloride respectively. After 90 days of 

acid and sulphate immersion, and 28 days of chloride immersion, mass change and 


