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Figure 1 Diagram of gas chromatographic method. There are three main GC system 
components: the sample injection unit, which heats the liquid sample and vaporizes 
it; the column, which is used to separate each compound; and the detector, which 
detects the compounds and outputs their concentrations as electrical signals. 
(Kathirvelan and Vijayaraghavan, 2020) 

2.1.2 Electrochemical sensing 
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Figure 2 Example of Amperometric sensos.  Ethylene diffuses through a barrier into 
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Figure 3 
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 Advantages and disadvantages of three techniques that mentioned above are 
summarized in the table below. 

Table 
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Figure 
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Figure 10 
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 2.2
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construction and the fact that light mainly propagates in the Y-direction, this designed 
fiber structure exhibits strong birefringence. As clearly depicted in 
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Figure 18  
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Figure 20 
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Figure 22 Geometry of HC-NANF. The fiber has a core diameter Ὀὅ = 3 mm, outer 
capillary diameter, Ὠέ = 2.6 mm, tube separation ᾀ = 1 mm and tube thickness, 
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Figure 23 
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Figure 24 Frabication fiber grating sensor by using the femtosecond laser. (Joe, Yun et 
al., 2018) 

Figure 25 shows the structure of fiber Bragg grating. The top figure indicates the 
structure of fiber Bragg grating. The periodic manipulation of refractive index in the 
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Figure 28 Various types of optical fiber coating. 
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Table 2 
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 2.3.3 Hollow core microstructure optical fibers (HC-MOFs) gas sensor 

 In sensing applications, the solid-



35 

 

Table 3 (Continued) Comparison of performance indicators for different HC-PCF gas 
sensors. 




