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Abstract—Cellulose is one of the major constituent of all plant materials, which formed about half to 
one-third of all plant tissues and constantly fill up again by photosynthesis process.One of the objectives 
for this project is to extract cellulose from sawdust by using ionic liquid. The ionic liquid used was called 
Dimethyl Sulfoxide (DMSO) which be functioning as to break the lignin wall from the organic samples. 
In the extraction process, the 5 samples of sawdust had been immersed into the DMSO and stirred for 
about 1.5 hours on the hot plate at 50°C. Then, the dissolution of the sawdust has been observed where 
the colour of the mixture became darker and the viscosity was increased due to the dissolution of the 
wood.. Next, to characterize the sample, Fourier Transform Infrared (FTIR) spectroscopy has been 
analyzed for cellulose rich extract and brownish liquor called lignin. The difference of IR spectra for 
cellulose rich extract has been detected where the difference between the peaks. Then the moisture 
content of the cellulose rich extract obtained shows that the lower the mass of the sawdust, the higher the 
moisture content obtained. Lastly the particle size analysis also has been analyzed where the volume of 
mesopores in the sample was higher than the micropore and macropore. . As the conclusion, the 
extraction of cellulose from sawdust by using DMSO has been done well and the cellulose was 
successfully been extracted while the lignin has been separated from the wood. In addition, the cellulose 
rich extract obtained can be used for further research as for example production of cellulose membrane 
nanofibers. 
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I. INTRODUCTION 

.Cellulose is one of the major constituent of all plant materials, which formed about half to one-third of all 
plant tissues and constantly fill up again by photosynthesis process. According to [5], the most abundant 
lignocellulosic resource on Earth is wood. The main component of wood is a macromolecular substance with 
40-50% cellulose, 15-25% hemicellulose and 15-30% [7]. Cellulose has been used as a raw material for the 
production of paperboard, paper, fibreboard and any similar product.  

The excellent characteristics of the cellulose which include the biodegradability and the capacity for the 
broad chemical modification will increased the interest and encourage the worldwide research on cellulose over 
the past few decades. [7-1]. Mostly in the natural plant, the crystalline cellulose is fixed with cellulose, 
hemicellulose and lignin which make the process difficult to obtain pure cellulose [6].  

In these recent years, the interest of the research in the cellulose based-materials has been increasing due to 
the demand for the renewable resources and growing on environmental awareness. [3]. Natural cellulose fibers 
become greater in being used as one of the materials in thermoset and thermoplastics polymeric matrices instead 
of glass fibers because of their characteristics which are renewability, low density and high specific strength. 
There are several plants such as wood, cotton, bamboo and hem that rich with cellulose content. There are 
several plants such as cotton, wood, bamboo, flax, hemp, sisal, and jute that are rich in cellulose. In addition, in 
the last decade the use of cellulosic waste as a filler has been focused in several research has been growing up 
rapidly.  

Many of the agriculture wastes materials such as coconut husk fibers, banana leaves, banana stem, and soy 
bean have been studied as a raw material in the production of cellulose fiber. Although a variety of natural fibers 
were investigated in detail, the use of sawdust as a natural source for the production of cellulose has not been 
explored yet. 
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II. MATERIALS AND METHODS 

A. Materials 

The raw material whish was the sawdust were obtained from furnishing shop at Kajang, Selangor. The 
sawdust were carefully selected to avoid choosing any toxin in the wood material that will influence the 
extraction of cellulose process. The sawdust was fresh and look light brownish colour where the owner of the 
shop mentioned, the sawdust is from Scaphium spp. (KayuKembangSemangkok). The sawdust has been grinded 
into powder which will make the process more easier. 

 Dimethyl sulfoxide was used to break the lignin wall from the wood and to produce electrospun 
cellulose fibers. DMSO is a colourless liquid which is a polar aprotic solvent where can dissolves both polar and 
nonpolar compounds. Besides that, DMSO also has been used widely range miscible in organic solvent as well 
as water. The unusual property in the DMSO perceive a garlic-like taste in mouth after contact with the skin. 

B. Methods 

1) Preparation of Sawdust: Scaphium spp. wood samples were obtained from Furnishing Shop Kajang, 
Selangor. The sample first been dried directly to sunlight and cut into a small pieces. Next, the small 
pieces of wood chips were ground into powder using grinder. Then, the sawdust was dried overnight in 
vacuum oven at 100°C before using. In the Figure 3.2 show that the small pieces of wood chip has been 
ground and prepared for drying process. 

2) Dissolution of Wood: Dimethyl Sulfoxide (DMSO) in liquid form was prepared for stirred with the 
sawdust. In dissolution process, 5 different mass of sawdust has been prepared which were in 2g, 4g, 8g 
and 10g. then, all the samples were dispersed into 190 g of DMSO in a 100ml beaker. The mixture was 
magnetic stirred on a hot plate at 50°C in the open atmosphere. All the mixture has been stirred with 
speed of 3 and duration in 1.5 hours. A dark and viscous wood suspension with about 5 wt% wood 
concentration were obtained. 

3) The Extraction of Cellulose and Lignin: After the dissolution process, all the samples were filtered 
through filter paper to remove undissolved residue which was the cellulose rich extract. Then some of the 
extract and the undissolved residue were dried overnight in vacuum oven at 100°C for later use. While 
the clear brownish liquid that been filtered was called lignin. 

III. RESULTS AND DISCUSSION 

A. Dissolution of Sawdust in DMSO 

After the mixture was been heated a few hours at 50°C under magnetic stirrer with speed of 3, the colour of 
the mixture became darker and the viscosity was increased distinctively which indicating the dissolution of the 
sawdust has been occurred. After the filtration process, a clear, dark brownish solution was obtained. For the 
brown gel residue obtained from the filtration indicate the cellulose rich extract.  

 The observation has been made while the dissolution process of sawdust occurred. The result shows 
that the sawdust samples were at their original states and the fibrous structures can be observed below 30°C. 
The swelling process occurred at 40°C and the dissolution been observed at 50°C.  

The rate of dissolution increased at 50°C where at this temperature, the most of fibrous material has been 
disappeared after 5 minutes and the visual field became darker. After 30 minutes at 50°, there were no change 
with the solution and a fully black field was not obtained even the reaction time has been increased to two hours. 
In this case, the experiments indicate that DMSO can only partially dissolve the sawdust. 

B. Fourier Transform Infrared (FTIR) Spectroscopy Analysis 

1) Cellulose Rich Extract: For the FTIR analysis, the IR spectra of the cellulose rich extract were obtained 
from the sawdust residue from different weight had been compared. Figure 1 shows the IR spectra of the 
cellulose rich extract that obtained. The broad range of peaks that was around 3300-3400 cm-1 in the 
spectra were indicate the stretching vibrations of the O-H bonds of water molecules which were absorbed 
onto the matrices of the samples. The appearance of the peaks between the regions from 1500 to 1600 
cm-1 shows that the presence of C=C bonds of aromatic compounds. Meanwhile, for the broad peaks 
which has been observed around the region of 1050-1070 cm-1 which could be indicate to the stretching 
vibrations of the C-O bonds of alcohols, phenols, esters and ethers. 
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Fig. 1. The IR spectra for cellulose rich extract. 

2) Lignin: A clear brownish colour solution that obtained from the filtration process is called lignin. The 
residual lignin content in the solution were determined by using FTIR. The IR spectra of the lignin was 
obtained and been compared. The characteristics peaks of lignin were observed around 1500 cm-1 which 
indicate C=C stretching vibrations aromatic bonds of the compound. While the broad peaks between 
1458 cm-1 and 1261 cm-1 shows the asymmetric bending in CH3 and indicate guaiacyl ring of the 
component [1]. After comparing the IR spectra between the original sawdust and the sawdust residue, the 
graph shows the cellulose and the lignin peaks. However after the filtration process, the lignin peaks is 
less noticeable in the cellulose rich extract compared to the original sawdust. Meanwhile during IR 
spectra for the lignin, the peaks for lignin is more abroad which shows that the breakdown of lignin from 
the sawdust is successful. This result also conclude that the most of the lignin is reserved in the saw dust 
which the main component of the extract is cellulose. 

 
Fig.2. The IR spectra for brownish liquor lignin. 

3) Moisture Content: After the characterization of cellulose rich extract in the FTIR, the samples were 
weighed on the mass balance before being dried in vacuum oven overnight at 100°C. After being dried 
overnight, the samples were weighed on mass balance to calculate the moisture lost. Figure 3 shows that 
the graph of moisture content of wet basis against mass of sawdust. 
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