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Abstract. The measurement as well as the evaluation of variables pertaining to the way materials conduct, 

store, and transport heat are required for the thermal properties' characterization. Thermal conductivity, 

which quantifies how rapidly heat moves throughout a material, and thermal diffusivity, that gauges how 

quickly heat distributes within a substance, are important characteristics. Experimental approaches like 

steady state analysis or transient procedures like the laser flash method can be used to determine these 

features. Thermal property characterisation is vital for study since it plays a significant part in many 

different domains and applications. Researchers can enhance the design and functionality of numerous 

technologies and processes by precisely studying and characterising the thermal behaviour of materials. 

The assessment of thermal properties, for instance, permits the creation of effective heat transfer material 

for thermal management applications, like electronic devices or energy storage systems. It allows for the 

optimisation of thermal insulation materials for energy-efficient structures in engineering. Thermal 

characterisation also aids in the design of structures and materials that can tolerate high temperatures in 

industries like aerospace and automotive engineering. The issue of ranking a finite number of results is a 

common MCDM problem. The options are each based on distinct choice criteria that must be considered 

at the same time, and they are each fully defined. The ARAS (Addition Ratio Assessment) system claims 

that an application The relative impact of the values and weights of the important criteria taken into 

account in a project creates a function value that directly defines the complex relative performance of a 

viable alternative. Kenaf is got first ranking and Buriti is got lowest ranking in the Characterization of 

thermal properties.In this paper, Characterization of thermal properties Kenaf is got first ranking and 

Buriti is got lowest ranking 

 

1. INTRODUCTION 

Studying a material's response to temperature fluctuations is necessary for characterization of thermal properties. 

It is important to materials science and engineering because it has a wide range of uses, including heat transfer, 

thermal management, and the design of thermal systems. Thermal conductivity, thermal diffusivity, specific heat 

capacity, and expansion of heat are important facets of thermal characteristics. Thermal conductivity is a 

measurement of a substance's capacity to transport heat, which shows how quickly heat is transferred. Metals and 

other materials with high thermal conductivity effectively transfer heat, whereas insulators with poor thermal 

conductivity effectively block heat transfer. Thermal conductivity is measured using a variety of methods, 

including transitory ones like the insulated hotplate technique and the laser flash method. In order to determine a 

sample's thermal conductivity, these methods require applying a temperature gradient to it and measuring the heat 

flow that results. The rate at which a material absorbs heat is measured by its thermal diffusivity, which is 

calculated by splitting its thermal conductivity by the sum of its density and specific heat capacity. Materials with 

high thermal diffusivity, like metals, conduct heat rapidly and evenly. On the other hand, materials with low 

thermal diffusivity, such as ceramics or polymers, may exhibit slower heat propagation. It measures the ability of 

a material to store heat. Different materials have varying specific heat capacities due to differences in their atomic 

or molecular structures. The specific heat capacity can be determined through calorimetric methods, where the 

heat exchange between a sample and a reference material is measured. Thermal expansion describes the ability of 

a material to change dimensions in response to temperature variations. When a substance is heated, its molecules 

and atoms begin to expand. Conversely, cooling leads to contraction. It is an essential parameter in engineering 

applications where dimensional stability is critical, such as in the design of bridges, buildings, and electronic 
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devices. To characterize thermal properties, various experimental techniques are used: differential scanning 

calorimetry (DSC), thermal conductivity measurements (eg, hot plate method or laser flash method), dilatometry 

and thermogravimetric analysis (TGA). These techniques allow researchers to measure and analyze how materials 

behave under various thermal conditions, providing valuable data for material selection, design optimization, and 

performance evaluation.  

2. CHARACTERIZATION OF THERMAL PROPERTIES 

Pure polystyrene (PS) thermally degrades in the 230°C to 400°C temperature range. Three different PS/ZnAl LDH 

nanocomposites experience their initial weight loss between 120 and 250 °C. This weight loss is caused by the 

loss of hydroxides in the LDH layers as well as the loss of water that is physically absorbed in the linked layers. 

In a temperature between 250 to 450 °C, there is a second stage of weight loss that is brought on by the thermal 

breakdown of PS chains. In contrast to pure PS, the pace of degeneration at this point is noticeably slower. This 

improvement can be due to the LDH layers' barrier effect, which prevents oxygen and volatiles from diffusing 

through the composite materials [1]. In order to enhance the thermo-physical properties of a phase change material 

(PCM) based on erythritol, the possibility of distributing graphene particles in three distinct mass fractions (0.1%, 

0.5%, and 1%) was examined in this study. By confirming the addition of graphene nanoparticles to erythritol 

PCM, FTIR spectroscopy demonstrated that the chemical composition of PCM was unaffected. It's noteworthy 

that adding 1 weight percent of graphene resulted in a large 53.1% rise in thermal conductivity while only slightly 

decreasing latent heat enthalpy by 6.1% [2]. It is difficult to measure temperature-dependent thermophysical 

parameters of composites, especially at high temperatures (>200 °C), including anisotropic thermal conductivity 

and specific heat capacity. For determining these thermal properties, a number of methods have been put forth in 

the literature. The first way is to determine how each state of matter appears to behave in relation to temperature 

and/or time. Using empirical formulations that depend on the law of composition and take into account the 

quantity of decay or residual mass, it is possible to approximate the theoretical attributes. The second way involves 

applying proven theoretical expressions to ascertain the thermal characteristics of every component of the 

substance (for example, fibres and resin). The application of fitting methods based on temperature and/or sample 

mass data obtained through controlled experiments using the thermally decomposed apparatus (TDA) method is 

a third way for determining thermal characteristics [3]. For air conditioning applications, thermal storage has great 

promise since it can lower peak power consumption and boost the energy effectiveness of cooling systems. In this 

regard, semiclathrate hydrates containing tetra-n-butylammonium fluoride (TBAF) have been investigated as 

possible PCM contenders for cold storage applications. These hydrates are advantageous for cold storage systems 

because they have quick production rates and favourable phase transition temperatures. The thermal 

characteristics of TBAF hydrate are examined in order to judge its suitability as a cold storage medium. TBAF 

solutions in water with mass percentages that vary from 15% to 40% are used in the experiments [4]. Salts of 

hydrogenolutarate and hydrazinium hydroyenmalonate show direct breakdown without melting. The 

hydroenmalonate salt decomposes in just one step in thermogravimetric analysis (TG), whereas the 

hydrogenolutearate salt decomposes in two steps. These results are in line with those from differential scanning 

calorimetry (DSC), which show that the former exhibits a double endotherm at 282 and 295°C while the latter 

exhibits two unique endotherms at 90 and 266°C. The intermediate then breaks down endothermally at 266 

degrees Celsius. The salts of hydrogenadibate and hydrazine hydrogensuccinate, on the other hand, show 

disintegration after melting. In TG, the hydrogenium hydrogensuccinate salt decomposes in a single step, whereas 

the hydrogenadibate salt decomposes in two steps. Additionally, the monohydrate of hydrazinium 

hydrogenphthalate disintegrates without melting. The three endotherms seen in the differential thermal analysis 

(DTA) are compatible with the three-step decomposition revealed by TG analysis [5]. Using a mechanochemical 

cellulose extraction technique, raw banana fibre was effectively transformed into bleached and unbleached 

micro/nanocellulose crystal (MNCC). These MNCCs were subsequently used as filler material in the vacuum 

insulation panel (VIP) core of a fuming silica-based building. For both kinds of extracted MNCCs, structural 

modifications, chemical composition, and thermal characteristics linked to insulation goals were examined. The 

thermal stability, heat capacity, thermal diffusivity, and thermal conductivity of MNCCs and readily accessible 

microcrystalline cellulose (MCC) have been evaluated and compared. Two MNCCs' effects on VIP's thermal 

conductivity were assessed. According to the results of the characterization, MNCCs' particle size, crystallinity 

index, thermal diffusivity, and thermal conductivity were all impacted by the bleaching procedure [6]. Through 

the use of differential thermal analysis, dilatometric analysis, and thermomechanical analysis, the thermal 

behaviour of borosilicate glass was studied. The glass transition temperature, dilatometric softening temperature, 

and linear thermal expansion coefficient were among the thermal characteristics of glass that were identified. A 

thermomechanical analyzer with penetration coupling for isothermal measurements was used to assess viscosity 

in a temperature range of 898 to 1048 K. The energy of activation of viscous flow has been determined to be 

roughly 290 KJ/mol based on the temperature-dependent viscosity data. The borosilicate glass showed a 

segregation behaviour during the examination. This was especially clear in samples of finely powdered glass when 
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X-ray diffraction analysis discovered cristobalite precipitation. Viscous flow with cristobalite precipitation helped 

the glass powder compacts sinter, which dramatically decreased shrinkage [7]. Physical vapour deposition (PVD), 

which circumvents the kinetic obstacles often connected with traditional quenching procedures , offers a means 

for condensing polymer glasses under their glass transition temperature (Tg). Amorphous structures, on the other 

hand, freeze at high enthalpy stresses when quenching or supercooling because of the quick cooling rates needed 

to avoid crystallisation. Such glasses are typically relaxed using thermal ageing close to Tg, which may require 

thousands of years to attain the same degree of relaxation as PVD. A noteworthy omission from the investigation 

of the structural chemistry of PVD thin-film polymer glass has been the use of nuclear magnetic resonance (NMR) 

[8]. The A3 + B2 method was used to create a number of hyperbranched polyamides (HPI) with s-triazine rings 

produced from melamine. Melamine with hydrochloric acid is first polymerized using emulsion polymerization 

processes, which are followed by a two-step thermal immobilisation procedure. Utilising methods including FTIR 

& 1H-NMR spectroscopy, permeation gel chromatography, solubility tests, thermogravimetric analysis, and 

differential scanning calorimetry, the resultant HPIs were characterised. To find the ideal synthesis conditions, a 

number of variables, including the monomer feed rate, reactions medium concentrations, and reaction 

temperature, were investigated. With a glass transition temperature (Tg) of roughly 192 °C, HPI shown a high 

degree of imidization (>88%) at 180 °C, a narrow range of molecular weights in the region of 1.21-1.28, soluble 

in polar aprotic solvents, and thermal stability at temperatures up to 450 °C (except from MB11HT and MB11HV). 

The last group was chosen by choosing too much of either an A3 or B2 monomer, and raising the reaction 

temperature reduced the yields of the final product [9]. The creation of biopolymer capsules filled with phase 

change material (PCM) for usage in thermoregulating textiles has been accomplished using a unique method. 

Microencapsulated PCM (MEPCM) was produced using the electro-coextrusion method and has an n-nonadecane 

and alginate shell. The development, bonding effectiveness, and thermal behaviour of microencapsulated PCM 

were examined in relation to the movement rate between the shell and core. Optical microscopy & differential 

scanning calorimetry (DSC) were used to describe MEPCM. By raising the flow rate to the centre of the shell, a 

reduction in the dimensions and encapsulation effectiveness of the capsules was seen. The electro-coextrusion 

approach has a lot of potential as a composite technology for PCMs for thermal storage applications, according to 

experimental results [10]. There are several ways to make hydrazine magnesium sulphate, which is represented 

by the formula (N2H5)2Mg(SO4)2, including soaking magnesium powder in an ammonium sulphate solution in 

hydrazine hydrate, reacting ammonium magnesium sulphate using hydrazine hydrate, or reacting with diazine 

hydrate. Sulfate. The methods of chemical analysis and the use of infrared spectroscopy have been used to 

completely characterise the substance. Thermogravimetry and differential thermal analysis (DTA) thermal study 

revealed that (N2H5)2Mg(SO4)2 experiences thermal decomposition at 302°C to produce Mg(N2H4)SO4 as an 

intermediary, followed by endothermic breakdown at 504°C, which results in the formation of magnesium oxide. 

MgSO4 is consequently generated. Hydrazine magnesium sulphate is a non-hygroscopic, colourless chemical, 

contrasting the hydrazine transition metal sulphates. Additionally, it dissolves in water [11]. Precursor chemicals 

that display both volatility and thermal stability are necessary for MOCVD and ALD processes. Compounds 1 

through 8 are the main focus of this study as MOCVD and ALD precursors for the deposition of Sn(II) oxide 

films. We carried out melting point, thermogravimetric, and isotherm experiments on these compounds to assess 

their volatility and thermal stability. To reduce interaction with ambient moisture or air, the analysis was carried 

out in a glovebox filled with argon. Our results suggest that complexes 1 and 2 based on aminopyrrolides might 

not be appropriate for ALD applications. Near its melting point (95 °C), Complex 1 displays a significantly low 

breakdown temperature (100 °C). Similar to complex 1, complex 2 exhibits a low decomposition temperature (50 

°C) lacking any discernible phase shift, suggesting that their applicability as ALD precursors is limited. Despite 

these findings, TGA was carried out on compounds 2–8, Sn(II)bis–(pyrrolide), to learn more about the relative 

volatilities and thermal stabilities of these compounds [12]. Hall-Heroldt cells need to have a side ledge, a frozen 

bath layer, to shield the side walls from the corrosive electrolyte. This strategy prolongs the lifespan of the cells 

despite increasing lateral heat loss. The lateral ledge functions as a strong insulator and phase-change material, 

which is crucial for preserving the thermal stability and balance of cells. Additionally, the side's composition is 

different from the electrolytic bath's. As a result, any modification to the sidewall's thickness has a considerable 

impact on the bath's chemical and physical makeup. Given these facts, it is crucial to understand the lateral 

margin's chemical and physical characteristics, particularly the arrangement of chemical composition, structure, 

and thermo-physical characteristics. To create precise thermal models of aluminium reduction cells, this 

information is crucial. The evaluation of heat transmission between solid and liquid phases consequently becomes 

more challenging, highlighting the significance of figuring out the side edge's thermal conductivity [13]. The goal 

of regulated temperature increases used in electromagnetic-based hyperthermic therapy is to cause tissue 

infiltration, metabolism, or cell necrosis in a target tissue. To create treatment strategies, precise knowledge of 

dielectric and thermal properties is necessary. Although dielectric properties have received a great deal of 

attention, little research has been done on how thermal properties like thermal conductivity, volumetric heat 

capacity, and thermal diffusivity change with temperature. Within the hyperthermic temperature range of 25°C to 

97°C, we experimentally evaluate the thermal characteristics of ex vivo O liver in our work. Notably, only over 
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90°C are thermal characteristics found to significantly increase. To explain the behaviour of thermal 

characteristics as it relates to temperature, we use an analytical model [14]. In this study, the authors used 

experimental measurements and ISO 13786 techniques to assess the features of periodic thermal variables of 

walls. They used input variables from two experimental methods, the heat flow metre and the thermometric 

method, and two regression techniques, multilayer perceptron (MLP) and random forest (RF). The findings show 

that estimates are correct, with RF models offering superior statistical parameters compared to multilayer 

perceptron models. For every one of the thermal variables, the RF method produced the lowest percentage 

discrepancies among actual and estimated values [15]. 

3. ARAS METHOD 

The multi-attribute decision making (MADM) issues given by various measurement units and optimisation 

orientations are the focus of the ARAS technique, which was first put forth by Savatskas and Turskis. There are 

five basic steps in this process. A decision-making matrix is created to give basic information regarding each 

alternative in each characteristic given m alternatives labelled A1, A2,..., Ai,..., Am and n attributes labelled c1, 

c2,..., Cj,..., Cn. The optimum amount of each characteristic, m alternatives, and n attributes are represented in the 

matrix's m + 1 rows. Due to differences in measurement units between qualities, the information in the decision 

matrix is normalised to guarantee that computations are possible. A weight (wj) is given to each attribute to 

indicate how important it is. It is possible to find the ideal function value for each possibility by obtaining the 

normalised weighted decision matrix. The alternatives can be evaluated from best to worst based on the utility 

values derived from the alternative utility quantities, with higher utility values signifying better options [16]. The 

application of multicriteria decision making (MCDM) techniques is common in many human activity fields. In 

MCDM, alternatives are assessed using a variety of criteria, some of which may be qualitative and some of which 

may be quantitative. These parameters frequently have various measurement scales and optimisation methods. To 

get criterion values of equal magnitudes, normalisation is used. This article gives an actual case study 

concentrating on the assessment of the microclimate in office rooms and introduces a novel methodology termed 

Additive Ratio Assessment (ARAS). The case study's objective was to evaluate workplace environments inside 

and suggest ways to make them better. Air circulation, humidity, temperature, light intensity, air flow rate, and 

dew point are only a few of the criteria that have been suggested to measure interior environment. Expert pairwise 

comparisons are used to calculate the weights of these criteria [17]. Machines collaborate to produce technical 

systems throughout a variety of construction procedures. Efficiency ratios, which assess the gains and losses 

related to computer use, should be taken into account when creating these procedures. To rank the options and 

choose the best one, a new technique named ARAS will be applied. Ranking a limited number of decision options 

is a general multicriteria decision making (MCDM) problem [18]. To address problems with decision-making in 

practical circumstances, a new expansion of the ARAS technique is presented. For the first time, a Picture Fuzzy 

Set (PFS) based method is employed in this study to address traffic issues. The selection of an appropriate 

inventory distribution concept is the main concern, and certain criteria and sub-criteria are established to that end. 

Application of the suggested method is made to a Czech company that makes tyres. Using PFSs, experts can 

accurately articulate their methods and reduce information loss when evaluating criteria, subcriteria, and inventory 

allocation possibilities. A comparison with nine current state-of-the-art image fuzzy MCDM approaches is done 

in order to validate the unique image fuzzy ARAS method. In order to evaluate the consistency between the 

developed image fuzzy ARAS approach and existing PFS-based MCDM techniques, Spearman's rank correlation 

coefficients are also computed [19]. Several GDM MCDM techniques have been employed in earlier studies, but 

this study presents a fresh GDM MCDM approach that combines the AHP and ARAS methodologies. Compared 

to previous methodologies, this integration gives team performance evaluations more flexibility and precise 

determination. Decision makers can gain the benefits of the AHP method's linear evaluation of problems and the 

ARAS method's efficient evaluation of experts' preferences by merging the two methods utilising IVIF sets. An 

easy and effective method for making complex decisions is provided by this integrated technique under IVIF sets 

[20]. The Interval-Valued Fuzzy Additive Ratio Assessment (ARAS) Method is a novel MCDM approach that is 

proposed in this paper to evaluate projects while taking into account their complexity and the requirement to 

account for environmental uncertainties. The interval-valued fuzzy ARAS approach is used to rank seven Iranian 

oil and gas projects according to their performance ratings and predetermined criteria in order to fill this gap [21]. 

Due to the limitations of monocriteria approaches in dealing with greenhouse gas emission markers (CO2, N2O, 

and CH4), a multicriteria decision-making (MCDM) approach was employed to find the most environmentally 

friendly fertilisation programme in a seminatural grassland. In this study, the Addition Ratio Assessment (ARAS) 

approach was explicitly applied. Based on the discovered indications, a multi-criteria decision matrix was created, 

and a fictitious best solution was determined. Each indicator in the two groups, which included productivity and 

environmental indices, was given an equal relevance coefficient of 1/6. In accordance with accepted procedures 

in agro-environmental evaluation, a weighted normalised decision matrix was then created [22]. Each organisation 

chooses a different inventory distribution idea, which is impacted by a number of evaluation criteria and their 
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functions. Companies can choose between three alternative methods for distributing their inventory: using in-

house resources and expertise, contracting out distribution tasks to outside logistics companies, or combining the 

two methods. Although there are justifications in the literature for outsourcing, each organization's decision 

procedure is unique. This study develops an enhanced modification of the Additive Ratio Assessment (ARAS) 

approach to address the problem of choosing an inventory distribution concept. The suggested picture fuzzy 

ARAS method can be used by different businesses in addition to the case study of a Czech tyre manufacturing 

firm [23]. The general consensus is that groups are more efficient than individuals. However, it is crucial to have 

clear cause-and-effect correlations that are understandable to all participants when using operations research 

techniques in group discussions. A new normalisation process. The number of times an option shows up on first-

level or ranking lists, as well as discussions between decision-makers and experts, are used to determine which 

one is the best. This method gives each rater the chance to give each criterion their desired rating level. The 

efficacy of the suggested approach is demonstrated through a case study, and the findings support both its ease of 

use and efficiency [24]. Numerous real-world issues call for the consideration of numerous factors. The 

complexity of the main problem can be reduced by decision makers by arranging these criteria in a hierarchical 

order. Instead of concentrating simply on the general level, a hierarchical structure offers a thorough grasp of the 

numerous aspects of the issue. The ARAS-H (Hierarchical Additive Ratio Assessment) approach, which is 

specifically created for hierarchical criteria, is an extension of the traditional ARAS (Additive Ratio Assessment) 

method that we present in this work. We use a bottom-up methodology to examine the criteria at different tiers of 

the hierarchy. Using the recently introduced ARAS-H approach, we create surpassing relationships at the upper 

levels of the structure using the partial preorders acquired at the initial criterion level [25]. 

4. ANALYSIS AND DISCUSSION 

TABLE 1. Characterisation of thermal properties 

 Cellulose (wt %) Lignin (wt %) Pectin (wt %) Waxes (wt %) Extractives (wt %) 

max or min 6.473 2.833 16.757 21.827 2.781 

Curaua 6.185 2.832 16.182 22.438 2.782 

Jute 6.329 2.831 16.757 22.007 2.782 

Kenaf 6.401 2.831 16.613 22.438 2.781 

Ramie 6.473 2.831 16.325 22.295 2.781 

Sisal 5.969 2.833 16.038 21.935 2.782 

Buriti 5.98 2.833 16.038 21.827 2.783 

Table 1 Shows the Characterisation of thermal properties by using ARAS approach which incorporates the 

Alternative Parameter: Curaua, Jute, Kenaf, Ramie, Sisal, Buriti . And the Evaluation parameter include benefit 

criteria of Cellulose, Lignin , Pectin, and Non benefit criteria is Waxes, Extractives. 

 

 
FIGURE 1. the Performance of Indian private sector banks 

Figure 1 Shows the graph of Characterization of thermal properties by using ARAS approach which incorporates 

the Alternative Parameter: Curaua, Jute, Kenaf, Ramie, Sisal, Buriti . And the Evaluation parameter include 

benefit criteria of Cellulose, Lignin , Pectin, and Non benefit criteria is Waxes, Extractives. 
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TABLE 2. Normalized Data 

Normalized data 

max or min 0.147752 0.142908 0.146081 0.141031 0.14282 

Curaua 0.141178 0.142857 0.141069 0.144979 0.142872 

Jute  0.144465 0.142807 0.146081 0.142194 0.142872 

Kenaf  0.146108 0.142807 0.144826 0.144979 0.14282 

Ramie  0.147752 0.142807 0.142315 0.144055 0.14282 

Sisal  0.136247 0.142908 0.139813 0.141729 0.142872 

Buriti  0.136499 0.142908 0.139813 0.141031 0.142923 

Table 2 Shows the normalized Value for all the alternate parameter with the evaluation parameter with considering 

both benefit and non-benefit criteria. 

TABLE 3. Weight matrix 

weighted matrix 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

Table 3 shows the Weight matrix for Characterisation of thermal properties by using ARAS approach which have 

the same value as 0.2. 

TABLE 4. Weighted Normalized matrix  

 Weighted Normalized matrix 

max or min 0.02955 0.028582 0.029216 0.028206 0.028564 

Curaua 0.028236 0.028571 0.028214 0.028996 0.028574 

Jute  0.028893 0.028561 0.029216 0.028439 0.028574 

Kenaf  0.029222 0.028561 0.028965 0.028996 0.028564 

Ramie  0.02955 0.028561 0.028463 0.028811 0.028564 

Sisal  0.027249 0.028582 0.027963 0.028346 0.028574 

Buriti  0.0273 0.028582 0.027963 0.028206 0.028585 

Table 4 shows the Weighted Normalized matrix for the Characterisation of thermal properties which is obtained 

by multiplying the Normalized data and Weight matrix. 

TABLE 5. Optimality function, utility degree 

 optimality function Si  utility degree Ki  

max or min 0.144118 0.998686 

Curaua 0.142591 0.988101 

Jute  0.143684 0.995674 

Kenaf  0.144308 1 

Ramie  0.14395 0.997518 

Sisal  0.140714 0.975093 

Buriti  0.140635 0.974545 

Table 5 Shows the value of Optimality function and utility degree for the Characterisation of thermal properties 

which is evaluated by using the ARAS method. 
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FIGURE 2. Optimality function Si 

Figure 2 Shows the optimality function for the Characteristics of thermal properties for the Alternate parameters 

by using ARAS method 

 
FIGURE 3. Utility Degree Ki 

Figure 3 Shows the Utility degree for the Characteristics of thermal properties for the Alternate parameters by 

using ARAS method 

TABLE 6. Rank 

 Rank 

Curaua 4 

Jute  3 

Kenaf  1 

Ramie  2 

Sisal  5 

Buriti  6 

Table 6 shows the rank for the Characteristics of thermal properties by using ARAS method. Kenaf is got first 

ranking and Buriti is got lowest ranking. 
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FIGURE 4. Rank 

Figure 4 shows the Graphical Representation Rank for the Characteristics of thermal properties by using ARAS 

method. Kenaf is got first ranking and Buriti is got lowest ranking. 

5. CONCLUSION 

Pure polystyrene (PS) thermally degrades in the 230°C to 400°C temperature range. Three different PS/ZnAl LDH 

nanocomposites experience their initial weight loss between 120 and 250 °C. This weight loss is caused by the 

loss of hydroxides in the LDH layers as well as the loss of water that is physically absorbed in the linked layers. 

In a temperature between 250 to 450 °C, there is a second stage of weight loss that is brought on by the thermal 

breakdown of PS chains. In contrast to pure PS, the pace of degeneration at this point is noticeably slower. This 

improvement can be due to the LDH layers' barrier effect, which prevents oxygen and volatiles from diffusing 

through the composite materials. There are several ways to make hydrazine magnesium sulphate, which is 

represented by the formula (N2H5)2Mg(SO4)2, including soaking magnesium powder in an ammonium sulphate 

solution in hydrazine hydrate, reacting ammonium magnesium sulphate using hydrazine hydrate, or reacting with 

diazine hydrate. Sulfate. The methods of chemical analysis and the use of infrared spectroscopy have been used 

to completely characterise the substance. Thermogravimetry and differential thermal analysis (DTA) thermal 

study revealed that (N2H5)2Mg(SO4)2 experiences thermal decomposition at 302°C to produce Mg(N2H4)SO4 

as an intermediary, followed by endothermic breakdown at 504°C, which results in the formation of magnesium 

oxide. MgSO4 is consequently generated. Hydrazine magnesium sulphate is a non-hygroscopic, colourless 

chemical, contrasting the hydrazine transition metal sulphates. Additionally, it dissolves in water. The application 

of multicriteria decision making (MCDM) techniques is common in many human activity fields. In MCDM, 

alternatives are assessed using a variety of criteria, some of which may be qualitative and some of which may be 

quantitative. These parameters frequently have various measurement scales and optimisation methods. To get 

criterion values of equal magnitudes, normalisation is used. This article gives an actual case study concentrating 

on the assessment of the microclimate in office rooms and introduces a novel methodology termed Additive Ratio 

Assessment (ARAS). The case study's objective was to evaluate workplace environments inside and suggest ways 

to make them better. Due to the limitations of monocriteria approaches in dealing with greenhouse gas emission 

markers (CO2, N2O, and CH4), a multicriteria decision-making (MCDM) approach was employed to find the 

most environmentally friendly fertilisation programme in a seminatural grassland. In this study, the Addition Ratio 

Assessment (ARAS) approach was explicitly applied. Based on the discovered indications, a multi-criteria 

decision matrix was created, and a fictitious best solution was determined. Each indicator in the two groups, which 

included productivity and environmental indices, was given an equal relevance coefficient of 1/6. In accordance 

with accepted procedures in agro-environmental evaluation, a weighted normalised decision matrix was then 

created. 
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