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Introduction 

During the recent years, researches have been studying sustainability, renewable 

materials and recycling in textile sector in conjunction with the other branches of 

industry. Limited resources and increasing consumption quantities make the 

recycling and waste management a necessity instead of choice. Cellulose is the most 

abundant natural polymer that can be used as a raw material in various industries 

such as paper, food and composite materials industry. Today the biggest sources of 

cellulose are higher plants. But cellulose is also found in the protective cell walls of 

plants not found as native cellulose in nature. Therefore, to obtain cellulose, various 

processes have been carried out. Vegetable fibers are one of the raw materials of 

textile and they contain various amounts of cellulose. Vegetable fiber wastes in the 

forms of cotton linter, fiber, yarn and fabric occurs in textile production processes. 

Among these fiber wastes, cellulosic fiber wastes such as cotton, jute, and flax are 

important raw materials for textile, paper, composite and defense sectors [1, 2]. 

In this study, recycling of cellulose from waste jute fibers is aimed, considering the 

production amount of machine carpets in Turkey, and the waste jute fibers come out 

during the production process (Fig. 1).  

 

Figure 1. Waste jute yarns 

Materials and methods 

In the study; at first pre-cleaning of waste jute fibers was carried out and chemical 

composition of the samples was determined and then extraction and 



 

 

characterization of cellulose was performed. The amount of pectin, hemicellulose, 

lignin, and cellulose in terms of percentages are summarized in Table 1. 

 

Table 1. Lignocellulosic content of waste jute fiber 

 wt (%) 

Pectin 2.6 

Hemicellulose 20.1 

Lignin 3.8 

Cellulose 73.5 

 

Extraction of cellulose and fractionating the non-cellulosic materials were performed 

by organic acid pulping and bleaching of obtained pulp was performed. Firstly an 

organic acid was used to treat fibers as an initial removal of the non-cellulosic 

materials. Peroxoacids were synthesized via combining an organic acid or carboxylic 

acid mixture with hydrogen peroxide. Peroxoacidic treatments were carried out to 

improve delignification. A bleaching stage was applied to improve the brightness of 

obtained pulp and increase the pulp yield (Fig.2) [3].  

 

Figure 2. Bleached material 

Characterization of obtained material carried by means of Fourier Transform 

Infrared Spectroscopy (FTIR) and X-Ray Diffraction (XRD) analysis. 

 

Results 

FTIR spectra of the microcrystalline cellulose (purchased from Sigma Aldrich) and the 

cellulose extracted from waste jute are very similar (Fig. 3). The changes in the 

intensity of some peaks may indicate the residual of the hemicellulose. 



 

 

 
Figure 3. FT-IR spectra of the cellulose obtained from waste jute fibers and the 

microcrystalline cellulose 

X-ray diffraction patterns are observed similar for the obtained pulp and 

microcrystalline cellulose (Fig. 4). 

         

Figure 4. XRD pattern of the cellulose obtained from waste jute fiber and 

microcrystalline cellulose 
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Conclusion 

In this study, extraction and characterization of cellulose from waste jute fibers is 

considered in order to obtain sustainable materials. Cellulose extracted from waste 

jute fibers can be used in the production of regenerated cellulose fibers and 

composite materials and also in the paper and food industry. Moreover, producing 

microcrystalline and nanocrystalline cellulose is possible by acid hydrolysis of 

obtained cellulose. 
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