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ABSTRACT 

Scanning electron microscope with energy dispersive X-ray analysis is used to study molecular 

distribution at micro level. Energy dispersive X-ray analysis is made to study the percentage of 

elements. The variation in the percentage of elements suggests inhomogenity in molecular 

composition such as organic and inorganic composition of wood at sun dried condition.  
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 INTRODUCTION: 

Experimental behaviour of mechanical properties of wood remains an open problem, due to its 

natural variability, in homogeneity and anisotropy. Wood is an extremely versatile material with 

a wide range of physical and mechanical properties among the many species of wood. It is also a 

renewable resource with an exceptional strength-to-weight ratio. Wood and wood products 

occupy an important place in engineering Wood is a desirable construction material because the 

energy requirements of wood for producing a usable end-product are much lower than those of 

competitive materials, such as steel, concrete, or plastic. 

Energy dispersive X-ray spectroscopy (EDS or EDX) is an analytical tool used for the analysis 

of elements or chemical characterization of a sample. It is a type of spectroscopy, in which the 

investigation of a sample is done through interactions between electromagnetic radiation and 

matter, analyzing x-rays emitted by the matter in response to being hit with charged particles. Its 

characterization capabilities based on the principle that each element has a unique atomic 

structure, allowing x-rays that are characteristic of atomic structure of the element to be 

identified. 

  Roger M. Rowell et.al [1] Lignin, holocellulose, cellulose, and hemicelluloses were 

isolated from pine wood and reaction with acetic anhydride using EDX. Han Chien L et.al [2] 

analyzed the residual elements in char, the results can provide experimental data for referencing 

the disposal–end practices (char) of both preservative–treated woods. Nicoleta-Valentina G et al 

[3] analyzed effect of pollution and components of dust and morphological observations of 

ornamental species of the genus Magnolia using SEM and EDX.  Janka Dibdiakova et.al [4] 
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analyzed Characterization of ashes from Pinus Sylvestries forest biomass using the technique of 

EDX. They reported percentage of elements in fuel samples. 

A perusal of literature reveals no elemental analysis on wood. In view of this, elements 

present in Casuarinaceae wood species are identified qualitatively and also quantitatively by 

using the technique of electron dispersive x – ray spectroscopy (EDXS). 

 

2. MATERIAL METHODS : 

Casuarinaceae wood Specimens at sun dried condition were mounted on aluminum stubs using 

double adhesive tape, coated with gold in Vacuum evaporated Hitachi HUS – 5GB and EDX 

studies were carried out on OXFORDLINK-ISIS EDX fitted to Hitachi S-520 scanning electron 

microscope. The Spot Mode operation was used for elements suspected to be concentrated in 

very small regions. For this purpose, seven spots were selected. SEM micrograph with the 

selected area of measurement was shown in Fig, 1 and EDX spectra were presented in Fig. 2.The 

data on elements detected and their concentrations measured at 3 different positions of 

Casuarinaceae wood was presented in Table 1. 

 

 

 

 

 

 

 

                         

Fig. 

 

Fig. 1. SEM micrograph of   

         Casuarinaceae wood species 

Fig. 2.1. EDX spectrum of Casuarinaceae    

            wood species at position 1 

 

Fig. 2.2.  EDX spectrum of Casuarinaceae    

            wood species at position 2 

 

Fig. 2.3. EDX spectrum of Casuarinaceae    

            wood species at position 3 
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Table 1 - Elements of Casuarinaceae wood species in weight Percentage 

Element 

% of weight 

Spectrum1 Spectrum2 Spectrum3 

CK 51.60 64.54 62.21 

OK 25.61 29.90 29.20 

SiK 01.18 01.39 01.07 

KK - - 06.12 

TlM 01.28 01.60 - 

RhL 00.82 01.07 - 

InL 18.18 - - 

BrL 01.33 01.51 - 

GaL - - 01.40 

 

3. RESULTS AND DISCUSSION: 

Table 1 reports the data on 9 different elements present in Casuarinaceae wood species are 

determined by employing energy dispersive x-ray analysis. The elements are C, O, Si, K, Tl, Rh, 

In, Br and Ga. These elements are detected at 3 different areas of the same wood sample. The 

concentration of the elements is in weight percentage. It can be noted that the distribution of the 

elements is not uniform. It means that molecular composition within the specimen is highly 

inhomogeneous. The composition all elements analyzed C, O and In, in general, are found to be 

more in quantity, while other elements are less. The percentage of C is more i.e. 51% to 64 %. 

Oxygen is the second highest quantity within range 25% to 29 %. Indium (In) is in good amount, 

but not detected at all selected points. The next element is K present in Casuarinaceae but not 

found in some areas of the samples. The other elements Si, Tl, Rh  Br and Ga  are in negligible, 

but not found in some areas of the samples and most of the cases their signal level is even lower 

than the background noise. 

The EDX analysis suggests the presence of C and O relatively in large quantity might be 

concerned with fiber-heart wood. Further, the inorganic content of the Casuarinaceae 

understudy is very low. 
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