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Abstract

The CaO.SiO2 gel preparation process was carried out based on the Sol-Gel method by mixing CaO Sol with SiO2 sol in a ratio of 1:

5. Starch-based binders with variations in the amount of 1%, 2%, 3%, 4%, and 5% were added. The dry gel has resulted. The dry gel

ground, sieved, and sintered at a temperature of 1000oC for 3 hours, then molded into a catalyst tablet with a hydraulic press. The

9 mm in diameter mold used and has a compression pressure of 90 kg/cm2 with an average weight of 5 grams per catalyst sample.

Catalyst pellets were characterized. The density test, PSA, SEM, XRD, XRF, and mechanical strength test using ASTM D4179 standard

method were carried out to characterize the pellets. The results of the density analysis test given the data that the variations of the

binders from 1 to 5% do not correlate directly with changes in the pellet density. The results of the XRF and XRD test obtained data

that the main elements present in the catalyst are K, Ca, Si, and the dominant metal oxides are formed, namely K2O, CaO, SiO2,

which in order of mass percentage are the same, but with different mass values. Crystal sizes in the catalyst are different and not

uniform. The mechanical strength from the crushing strength test shows that the value of the catalyst strength decreases in line

with the addition of the binder, where the catalyst with a binder should have been mechanically stronger than catalyst without

binder or less of the binder. This is due to the large compaction pressure in the catalyst formation process which is below the

standard so that can not provide sufficient pressure for forming the catalyst pellets, which are needed to form bonds between the

constituent particles in the pellets. © 2023 Author(s).
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Abstract. Silicene has been studied extensively in recent years due to its compatibility with silicon semiconductors. 

Silicene nanoribbons are one-dimensional structures made of silicene with edges modified by chemical elements, in this 

study the edges are modified by hydrogen. There are two configurations studied here, the top configuration and the valley 

configuration, the element doped here is tin. The system is placed in an external electric field of magnitude 

0.4V/Angstrom, the presence of an electric field also changes the structural properties of the system. The densities of 

states and energy band structures of the configurations will be plotted, discussed, and studied. 

INTRODUCTION 

The world changes from micro to macro due to the emergence of new low-dimensional semiconductors. New 

low-dimensional semiconductors bring many new effects, applications create many new products with high 

performance, and bring many economic benefits [1]. Silicene is a two-dimensional material with many graphene-

like properties [2,3]. Scientists have seen the honeycomb structure of silicene for the first time and predicted a 

promising material. The creation of the first silicene opened up a research direction with enormous applications [4-

8]. The first applications of silicene were made, which was one of the turning points in silicene research [9]. Studies 

have shown that the energy band structure of silicene can be tuned by atomic doping and the influence of the 

external field [10-15]. Silicene nanoribbons (SNRs) with hydrogen-modified edges are one-dimensional materials 

that are also of interest to many scientists [16-19]. The SNRs studied here have 12 Si atoms and 4 H atoms per unit 

cell. We proceed to doping one Sn atom per unit cell, changing the doping site produces different configurations. 

There are two configurations studied here, the top configuration and the valley configuration. Doping another 

element helps to adjust the band gap and change the state density of the system. The electric field carries energy and 

momentum, the external electric field is also the cause of changes in the energy band structure of the system. The 

entire doped system is placed in an external electric field, the magnitude of the external electric field is 

0.4V/Angstrom. The research will pave the way for future applications in sensors and nanochip technology. 

CONFIGURATIONS AND FORMATION ENERGY 

Figure 1 is the configuration of the system without doping, the initial configuration of the system, this 

configuration consists of 12 Si atoms and 4 H atoms per unit cell. The largest and smallest distances between Si 

molecules are 2.278Angstrom and 2.218 Angstrom, respectively, its buckling is 0.538Angstrom. Figures 2 and 3 are 

top and valley doped configurations, respectively. Each configuration has one doped Sn atom per unit cell. The 

formation energy of the doped system is calculated by the formula [20]: 

  EF = Et – Ep + ESi – ESn (1) 

Here EF is the formation energy; Ep is the energy of the pristine system; ESi and ESn is the energy of the free 

atoms Si, Sn, respectively. 
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Abstract. Experimental and numerical analysis has been carried out using the solar chimney to improve the natural 

room ventilation and thermal performance. MATLAB programming has been used to simulate the natural phenomenon. 

The climatic conditions of the city of Kirkuk-Iraq has been considered for this study. The thermal efficiency of the solar 

chimney has been studied at various inclination angles such as 30o, 45o, and 60o with the solar chimney facing south. The 

solar chimney at a 60° angle, according to the data, yields the better thermal performance and ventilation rate. In this 

study, it was discovered that wind speed and solar intensity have a greater impact on ACH. Finally, the error percentage 

among the numerical prediction and the experimental calculation has not exceeded 5% 

INTRODUCTION 

Passive ventilation method, an effective way to protect environment, has created strong attention for improving 

indoor thermal environment, save energy and building cost in the current scenario. Natural ventilation is known as 

effective sustainable building design strategies. Reducing the energy consumption will be a sustainable strategy that 

can enhance the natural ventilation using solar chimney for a building. Thermal energy can be converted into kinetic 

energy by enhancing natural draft device called solar chimney. It uses the solar radiation for heating the air inside 

the chimney. The building can be ventilated by allowing hot air to rise through a chimney channel. Many 

researchers have conveyed othe performance of solar chimneys in ventilation applications. 

The researchers Jubear and Dhahi [1] used a complex model of the solar roof chimney with various inclination 

degrees (300, 450, and 600) in the south and west directions to investigate the solar chimney inclination angle for 

room ventilation numerically. The best thermal performance and ventilation rate are predicted to be at a 450-degree 

angle. In an analytical and simulation study of solar chimney utilization for room natural ventilation, the researchers 

Bassiouny and Koura [2] looked at several engineering parameters such as the size of the chimney entry and 

breadth, which are seen to have a major impact on space ventilation. When compared to the size of the chimney 

intake, the width of the chimney has an effect on flow rate and ACH. Mathur et al. [3] studied the efficacy of an 

inclined roof solar chimney for summer natural ventilation, finding that the optimal absorber inclination varied 

between 400 and 600 degrees depending on latitude. The number 450 has been shown to be the most effective for 

achieving the highest rate of ventilation in India. Mahdavinejad et al. [4] studied the effect of a tilt angle on solar 

chimneys in numerous Iranian towns, and they discovered that a tilt angle of 45o for the solar chimney provided the 
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