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Abstract 

We studied effects of four physical treatment parameters (soaking time, soap concentration, 

water temperature and drying time) of kapok fibers on its optical and structural properties. We 

used fourier trasnform infra red spectrometer  to study the optical properties of treated kapok 

fibers. The structure of treated kapok fibers was inversitigated using Scanning Electron 

Microscope (SEM) and Infrared Spectroscopy (IR). Species of elements adsorbed to the kapok 

fibers was inversitgated using EDX and X-Ray Fluorescence (XRF) Spectrometer. There was 

positive correlation between treatment parameters and optical, structural properties of kapok 

fibers.  
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1. Introduction 

Natural (untreated) kapok fibers are hydrophobic since its surface covered by wax and lignin 

(Wang, Zheng, and Wang 2012), researchers (Huynh and Tanaka 2003; Chung et al. 2008) 

used chemical method to remove the wax and lignin and produced hydrophilic kapok fibers. 

Abilities of chemically modified Kapok fibers ability on adsorbing heavy metals and other 

water pollutants was reported (Huynh and Tanaka 2003; Chung et al. 2008; Liu et al. 2012). 

Unfortunataly chemcal process instead producing adsorbent, it polutes the environment as well.   

2. Methods 

In this study we washed kapok fibers using common liquid detergent (soap) to remove the 

wax and lignin from kapok fibers and followed by rinsing in mineral water and dried using hot 

air from hair drier. The Surface Properties of Kapok fibers were studied using JEOL Scanning 

Electron Microscope in Sakakibara’s Laboratory of Department of Earth Science of Ehime 

University, Japan.  We used also Infra Red spectroscopy to study the optical/vibrational 

properties of kapok fibers before and after washing. The Shimadzu IR-440 Infra red 

Spectrometer in the Faculty of Engineering of Ehime University was used. The equipment is 

available through permission from Prof. Hiromichi Takebe of Ehime University, Japan.  The 

treated kapok fibers later is used to filter the dirty water from polluted river in gold mining site 

of sumalata, North Gorontalo regency. The simple apparatus is used see Figure 1. 



 

Figure. 1 The filtering process using treated kapok fibers. In principle the filtered water 

(bottom)  become clearer compared to polluted (upper).  

Treated kapok fibers which used to filtered the water then dried again and studied using SEM 

in Prof. Takebe’s laboratory of Ehime University, Japan. 

3. Results  and Discussion 

The kapok fibers before and after washed is shown in Fig. 2(a) and (b), respectively. Untreated 

kapok fibers has smooth surfaces while treated fibers shows some deformation which probably 

caused by mechanical washing or rinsing.   
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Fig. 2 Scanning Electron Micrograph of Kapok fibers: natural (a) and washed (b). Natural 

fibers shows smooth surface while the treated one has some deformation on its surface (Photos 

is taken by Yuri Sueoka from Sakakibara’s Laboratory, Department of Earth Science of Ehime 

University, Japan).  

 

It is no simple way to describe the change on vibrational curves. We used relative absorbance, 

where absorbance at specific wavenumber (v) is compared to aboarbance at 1512 cm-1 (Bykov, 

2008).  

 

Fig.2 IR Spectra of untreated kapok (black), treated kapok with different washing time 

(minutes): 30 (red); 60 (purple); 90 (green); 120 (blue) and 150 (pink). Each line is shifted 

about 1 %  in order to make clear.  
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Table 1. Relatif Absorbance at wavenumber compared to 1512 cm-1. 

wavenumber 

(cm-1) 

Relatif Absorbance Reference 

SK 

0 

SK 

1 

SK 

2 

SK 

3 

SK 

4 

SK 

5 

1735-1740 2.8 2.7 2.7 2.0 2.6 3.4 J. Wang 

2012 

1450-1460 2.5 1.2 0 1.2 1.4 1.2 Liu 2007 

1590-1595 0.3 0.5 0.4 0 0.6 0 Liu 2007 

1363-1373 0.4 1.7 0.9 1.3 2.0 2.1 J.Wang 2012 

1230-1242 10 3.2 2.7 3.8 5.6 5.7 Y. Zeng 

2012 

1158-1162 7 1.9 1.9 2.5 4 4.4 B. Chung 

2008 

1105-1107 4.5 0.4 1.6 1.5 2.4 1.7 Y. Zeng 

2012 

1037-1130 0 0 0.3 0 2.6 3.8 I. Bykov 

2008 

        

 

The following Figures are showing the results.  
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Figure 4. Treated kapok fibers which were used to filter the polluted water showing some 

particulates are attached to kapok surfaces. 

4. Conclussion 



The treated (washed) kapok fibers can be used as filter of polluted water. But the capacity and 

absorbing power of kapok fibers as function of treatment parameters need to be done in the 

next study. The element or chemical composition of particulate is need to be determined.  
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