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Abstract 

 

A simple method for growing thin film of semiconductor material PbTe0.5Se0.50 has been designed using the vapor 

transport (CSVT) method in a vertical reactor. The objectivity of this method is to study thin film growth formation 

due to chemical reactions during the deposition process in the reactor. In this study will describe some formations the 

vapor transport mechanism of PbTe0.5Se0.50 semiconductor material using iodine gas (I2) to accelerate the etching 

reaction on the substrate surface. Next, we will describe how the mechanism of the reaction in the reactor zone for 

growing thin films on the substrate. The thin films were characterized by structural, morphology properties and its 

composition. The film structure is a cubic structure with the maximum diffraction intensity at peak (222). The surface 

morphology of the thin film has a microcubes shape with a grain size~10 to 20 m. 

 

Keywords: etching reaction; micro-cube; PbTe0.5Se0.50; close-spaced vapor transport 

 

How to Cite This Article: Hamzah, Y., Copriady, J. and Arisnwan. (2019), Growth Mechanism and Characterization 

of PbTe0.5Se0.5 Thin Films Used by Closed-Space Vapor Transport in a Vertical Reactor, Reaktor, 19(1), 11-17, 

http://dx.doi.org/10.14710/reaktor.19.01.11-17. 

 

 

INTRODUCTION 

The CSVT method using horizontal reactors 

was first used to grow semiconductor crystals in the 

1980s. This model can grow semiconductor material 

for III-V GaAs elements that were published in 1983 

(Chávez et al., 1983), other researchers have examined 

the equilibrium and the growth rate of thin films of As2 

and As4, Ga2O.   (Cote et al., 1986). Yanuar et al., 

2018 using the CSVT in a vertical reactor method have 

succeeded in growing thin layers of group I-III-VI2 

elements CuIn(S,Se)2. GaAs photovoltaic devices 

from group III-V elements have been fabricated using 

steam transportation methods in the form of GaAs 
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Abstract 

 

In this study, we will point out the correlation of critical parameters in designing scale-up of process equipment for 

commercial rice bran oil extraction with different types of rice paddy, solvent, and physicochemical condition. 

Advantageously, this research was also intended to enhance the discoveries of novel sustainable production method 

for resilient agro-based food, energy, and chemical industries. In our experiment, the extraction of rice bran oil was 

organised in a batch agitated vessel and showed a profile of first order system. The most important factors which 

profoundly contributed towards the yield of rice bran oil from Saigon I and Padi Besar variety are temperature (T), 

impeller speed (N), ratio of bran to solvent (s/L), and ratio of impeller’s height-off bottom to tank diameter (h/d). For 

the mass transfer constant and the rate of extraction as consequence, factors that significantly influenced the 

correlation were temperature (T), impeller speed (N), ratio of impeller diameter to tank diameter (d/D), and ratio of 

impeller’s height-off bottom to tank diameter (h/d). For the dimensionless yield, generalised equation is provided with 

coefficient of determination 0.95, while that of the mass transfer equals to 0.63, reflecting the yield correlation to be 

more accurate in predicting further experimental results. These correlations are furthermore unique for different rice 

varieties, of which in this case belongs to Saigon I. Application for other rice species is relevant as by inserting 

additional correction factor which also exemplified in this research for Padi Besar. 

 

Keywords: rice bran oil; batch extraction; storage time; mass transfer, rate, yield 
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INTRODUCTION 

Processed rice paddy will provide around 70% 

of endosperm (called white rice) and other by-products 

such as shell (20%), bran (8%), and germ (2%) (Gul et 

al., 2015; Zúñiga-Diaz et al., 2017). Significantly, as 

one of the highest consumed staples worldwide, rice 

production has been at the level of 480 million metric 

tones annually (Muthayya et al., 2014). In Indonesia 

itself, the production is targeted to increase by 5% per 

annum, with surplus was 10 million metric tones by 

2015 (Panuju et al., 2013; Mariyono, 2015). Even 

though suchproduction scale does contribute to 

massive agrowastes, this also triggers ample 

opportunities for agriculture valorisation and supports 
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