Assessment of Thermal Conductivity of M25 Grade Cement Concrete with Wax and Resin based Curing Compounds
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ABSTRACT
The current research looks at the thermal conductivity of M25 grade cement concrete with wax and resin curing compounds. For the experiment, an M25 grade mixture comprised of cement, sand, and aggregates in a 1:1:2 ratio is used, with the curing chemical purchased locally. The cement concrete specimen is created utilizing the standard thermal conductivity set-up specifications of 25 mm diameter and 28 mm depth. Curing chemicals spread soon after casting and the removal of water from the specimen surface. Upon the successful completion of the experimentation, it has been observed that the wax and resin based curing compound outperformed compared to the standard water curing procedures. Long-term research would yield greater outcomes in treating chemicals.
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 INTRODUCTION and LITERATURE REVIEW 

		Cement mortar and concrete is a composite material has several applications [1]. While working with cement-concrete combinations, the researchers encountered a variety of issues owing to a lack of water and rising temperatures. Higher temperatures frequently degrade the quality of cement-concrete combinations [2], [3]. To address such issues, researchers are constantly developing alternate solutions. In many cases, the mixtures of cement-concrete used as an insulating materials and the thermal insulating mortar has a thermal conductivity < 0.2 W/m.K [3]. Numerous research work is being carried out on this research area to overcome such type of problems. Iman et al. [1] have evaluated the efficacy of heat conductivity of cement mortar using x-ray scanning in 2023. The study discovered that there were minor differences in the thermal conductivity of samples obtained from various places and x-ray scanning was the most effective method of determining the thermal conductivity of cement mixtures. Similarly, Rathish et al. [2], [3] were studied the paraffin was as an self-curing agent for self-compacting concretes, Ghodele and Kulkarni [4] studied the rapid curing compounds and its effects on cement-concrete, Raychel [5] were studied the effect of age and thermal conductivity when concrete specimen coated with curing compounds. The studies showed that curing compounds were significantly enhances the age of the cement-concretes and effectiveness of the thermal conductivity. Furthermore authors also studied the effect of curing compounds using different proportions in cement-concrete [6], wax and water emulsion as an curing compound [7], phase change materials for building components [8], strength variation in concrete-cement using different curing compounds [9], [10], paraffin was as an curing agent in ordinary cement-concrete [11]. As stated earlier, similar kind of results were observed these studies. Some of the studies also focused on multiphase model in predicting the thermal conductivity of cement paste [12], FTIR spectroscopy and SEM techniques [13], blending of curing compounds [14], characteristics of thermal insulation cements [15]. The present study focused on M25 grade cement-concrete coated with both the wax based and resin based curing compounds. The study followed all the standard test procedures of ASTM and specimens are prepared by using M25 grade cement-concrete. The experimentation has been performed to assess the thermal conductivity of the prepared specimens and effectiveness of curing compounds on the specimens under consideration. The results and conclusions are provided on the basis of experimentation.

EXPERIMENTAL PROGRAM

		The experimentation has been performed on reinforced cement concrete components using wax based and resin based curing compounds. 
Preparation of Specimen
		The specimen is prepared by using M25 grade cement concrete with cement, sand, and aggregates in a proportion of 1:1:2. The test specimens are produced by utilizing the standard dimensions of the experimental set-up of thermal conductivity. The specimen consist of diameter and length of 25 mm and 28 mm respectively. Figure 1 illustrates the actual photograph of the specimen. The wax based and resin based curing compounds are procured from the local market to paste on the specimen. While preparing the specimen the curing compound is spread soon after casting and the removal of water from the specimen surface. The common features such as drying time, density, and curing efficiency are observed for both the wax based and resin based compound within the range of 110-120 min., 1010-1020 kg/m3 and 90-91% respectively. Table 1 provides the technical specifications of curing compounds.
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Figure 1: Photograph of specimen
Table 1: Technical specification of curing compounds
	Sr. 
No.
	Terms
	Wax based CC
	Resin based CC

	1
	Physical state
	White liquid
	Aluminium liquid

	2
	Composition
	Wax based 
	Aluminized reflective

	3
	Density
	1016
	1017

	4
	pH value
	>6.0
	8.5

	5
	Drying time
	120 min.
	110 min.

	6
	Curing efficiency
	90.5%
	90.7%



Measurement of Thermal Conductivity (K)
		The thermal conductivity play an important role where the temperature is considered as gradient. The experimentation has been performed on JP-techno make thermal conductivity meter. In this set-up the standard test procedure has been adopted during the experimentation. A dimmer stat kept constant to get the constant output of voltage and current. Total 9 thermocouples are utilized to measure the temperatures of the source, specimen, and sink of the experimentation. The readings of the temperatures are recorded within the time interval of 10 min. and total 10 readings are recorded. To test the accuracy and reproducibility of the experimental set-up, the experimentation has been performed thrice by considering each curing compound specimens. Figure 2 illustrates the actual photograph of experimental set-up of thermal conductivity.
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Figure 2: Photograph of Thermal conductivity set-up


RESULTS and DISCUSSION

		The experimentation has been performed on the specimen prepared by using M25 grade cement-concrete with cement, sand, and aggregates in proportion of 1:1:2. The curing compound has been coated on the specimen within four hours of time span. Further experimentation has been performed for measuring the thermal conductivity of the specimen and availability of moisture content. During experimentation an aluminized reflective layer has been observed as resin based curing compound coated on the specimen compare to wax based curing compound. Figure 3 illustrates the photograph of wax and resin based coated specimen after the experimentation. Marginal variations in thermal conductivities are observed in wax based and resin based curing compound. The thermal conductivity observed within the range of 1.40-1.60 W/m.K for wax based whereas 0.70-1.87 W/m.K for resin based curing compound. A sufficient amount of moisture content is still present in the cement-concrete at the complete hydration stage. Figure 4 illustrates the thermal conductivity for both the curing compounds.
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Figure 3: Wax and Resin coated specimen after experimentation
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Figure 4: Comparison of thermal conductivity for both curing compounds (CC)

CONCLUSIONS and FUTURE SCOPE

		The present study focused on wax based and resin based curing compound on specimen prepared from M25 grade cement-concrete. From the experimental study it has been concluded that both wax based and resin based curing compound showed greater bonding with M25 grade cement-concrete. Following conclusions are drawn on the basis of experimentation,
· When casted specimens of M25 grade cement-concrete are treated with wax-based and resin-based curing agents, their physical appearance changes.
· An aluminized reflective layer is noticed when a resin-based curing compound is applied to the specimen.
· A sufficient amount of moisture content is still present in the cement-concrete at the complete hydration stage. 
· A significant variation in thermal conductivity has been observed in resin based and wax based curing compound with respect to temperature above 56°C.
· [bookmark: _GoBack]Due to presence of moisture content a resin based curing compound showed lower thermal conductivity at higher temperatures.     
· A long-term test need to be required to study the detailed results along with the FTIR analysis.
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Nomenclature
	Abbreviations
	Full-form

	%
	Percentage

	°C
	Degree Celcius

	CC
	Curing Compound

	I
	Current

	K
	Thermal conductivity 

	min.
	Minute

	mm
	Millimeter

	RCC
	Reinforced cement concrete

	V
	Voltage
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