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INTRODUCTION
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Authors Year Research Result Limitation

Nuruddin et al. 2011 Extraction and Characterization of

Cellulose Microfibrils From

Agricultural Wastes In an

Integrated Biorefinery Initiative

The extracted microfibrils

presented triclinic 

structure.

The particle sizes and the 

solid state properties were 

not considered

Yang  and Arthur 2011 Cellulose Nano Whiskers as a

Reinforcing Filler in Polyurethanes

Improvements of thermal 

and mechanical properties 

of cellulose nano whiskers

reinforced compared to 

some other inorganic fillers

No knowledge of the 

material structure in the 

research

Oluwasina et al. 2012 Microcrystalline Cellulose from 

Plant wastes through Sodium 

Hydroxide-Anthraquinone-Ethanol 

Pulping

It was able to reveal the 

effects of various 

processing stages on the 

properties of the cellulose.

The structure and 

crystalline index of the 

cellulose extracted were 

not accounted for.

Michaela 2013 Wood Nanocellulose Materials and 

Effects from Surface Modification 

of Nanoparticles

It can be utilized in 

nanocomposites either as a 

reinforcement element or 

as a network matrix due to 

its ability to form a strong 

network

The cellulose used was 

purchased and the particle 

sizes were not considered.

Jan  et al. 2015 Cellulose nanocrystal-based 

materials: from liquid crystal self-

assembly and glass formation to 

multifunctional thin films

It constitute a

renewable nanosized raw 

material

The cellulose used was 

purchased and the particle 

sizes were not considered

LITERATURE REVIEW



The objectives of this research work are to;

i. isolate cellulose from wood dust

ii. characterize the cellulose in (i) above using SEM, EDX and

XRD

iii. determine the solid state properties, structural and as well as the

morphology of the cellulose and;

iv. examine the use of the materials in device application and

adaptation

OBJECTIVES



EXPECTED CONTRIBUTION TO KNOWLEDGE 

This research are expected to;

i. reveal the influence of particle sizes on the characteristics of

cellulose material; and

ii. establish the use of the synthesis cellulose particle in device

utilisation and adaptation.



MATERIALS  AND METHOD

Particle size
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Fig. 1. Schematic diagram of the process for isolated cellulose from Celtis philippensis



RESULTS



XRD ANALYSIS

Figure 1 shows the XRD diffractogram pattern of cellulose with two ranges of size

classifications, 300 µm to 424 µm and 600 µm to 849 µm.

It was observed that the isolated cellulose with the particle sizes considered had the same

pattern. This was in agreement with Zugenmaier (2008) in the study of crystalline cellulose

and derivatives.

Fig. 2. XRD of cellulose obtained from sawdust with particle size (a) 300 µm to 424 µm 
(b)600 µm to 849 µm

XRD………



Other parameters obtained from XRD measurements, such as FWHM, plane of orientation

and isolated cellulose phase are also included in Table 1

Table 1. Solid state parameters of the isolated cellulose of Plane (200)

Size 

Classification

(µm)

Angle

(2θ)°

d -

Spacing

(Åm)

FWHM Crystalline 

Size

(nm)

Crystalline

Index 

(%)

Phase Ref. Code 

Marching

300 to 424 22.289 3.985 0.6336 0.226 60.91 Orthorhombic 00-008-0109

600 to 849 22.860 3.889 1.1088 0.130 64.89 Orthorhombic 01-072-1026

In a previous study, 60.4% and 62.6% were recorded for native celluloses of Eucalpyptus

grandis and Pinus taeda (Poletto et al. 2013). However, the particle sizes of the celluloses

in the study were not specified.

This high percentage in crystallinity index might be associated with the reduction in the

corresponding amorphous state of the material due to the probable dissociation of the bonds

as a result of pulping

XRD………



Fig. 3. SEM image of cellulose from sawdust with particle size (a) 300 µm to 

424 µm and  (b) 600 µm to 849 µm

As shown in Fig. 3, SEM images of the isolated cellulose revealed strings of fibres,

which was in agreement with other studies (El-Sakhawy and Hassan 2007; Adel et

al. 2010; Ibrahim et al. 2010; Morgado and Frollini 2011; Pereira et al. 2011;

Oluwasina et al. 2014).

SURFACE MORPHOLOGY……….



Fig. 4a.(1) SEM image of isolated cellulose with particle sizes 300 µm to 424µm, and

(2) EDX spectrum of isolated cellulose with particle sizes 300 µm to 424 µm

EDX…….



Fig. 4b. (1) SEM image of isolated cellulose with particle sizes 600 µm to 849 µm, and

(2) EDX spectrum of isolated cellulose with particle sizes 600 µm to 849 µm

EDX…….



CONCLUSION
The results of the study revealed that:

 The elemental composition of the isolated cellulose consisted of C, O, Cl and Na.

 The samples revealed a crystal plane of preferred orientation along the (200) plane for the

most prominent peak.

 The crystal structure observed was orthorhombic for both ranges of size classifications.

 The CrI values were 60.91 % and 64.89 % for cellulose with size classifications 300 µm

to 424 µm and 600 µm to 849 µm, respectively.

 As a result, 600 µm to 849 µm size classification has high potential mechanical property

and reinforcing capability than 300 µm to 424 µm
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