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Abstract 
Most of the cage fish farms today are located in river courses close to industrial areas and 
also urban areas. Therefore, this farming is exposed to the danger of pollution from oil spills, 
dyes, dissolved chemicals and so on. Solutions need to be taken to overcome this problem 
because this pollution can cause the deterioration of the quality of farmed fish, water 
pollution in the cage and even the death of the fish in the cage. NATKAP is an innovation of 
trapping oil and suspended river waste for fish cages by using Kapok absorbent material. 
Kapok was chosen as a dirt absorbent material because it has a high ability to trap dirt such 
as oil and so on. The results of this study show that 98.93% of the oil can be absorbed by the 
Kapok material. In addition, the use of Kapok also improves the quality of river water in cage 
fish farming areas. Kapok morphology structure that absorbs watery dirt is found to expand 
and appear brighter. Therefore, the result of NATKAP's innovation is very suitable for use as 
a filter material for fish cages because Kapok, which is the adsorbent material, is able to 
remove suspended oil at a high percentage and also improve the quality of river water. 
Keywords: NATKAP, Oil Removal, Cage Fish Farming, Kapok, Absorbent, Natural Sorbent.  
 
Introduction  
NATKAP is a development of an innovative oil trapping product that will be applied to fish 
cages in river fish farming areas. The word NATKAP is a combination of NAT which refers to 
"natural" and KAP refers to Kapok. This product was developed following the occurrence of 
oil pollution in Pasir Gudang waters caused by oil spills from ships, industrial areas, 
institutions, housing and tourism areas (Ismail et al., 2020). Oil spill problems often occur at 
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the river area around Pasir Gudang due to the rapid manufacturing sector, docked ships and 
eco-tourism activities. 
 
There are many cage fish farming companies in Malaysia such as in the states of Pahang, 
Selangor, Kelantan, Perak, Terengganu, Penang, Sabah, Sarawak and Johor (Hamdan et al., 
2015). This cage fish farming enterprise is usually carried out in open river and estuary areas 
which are also close to industrial areas and villages. As a result, these farmed fish are easily 
exposed to various waste water pollution brought from industrial areas, shipping and villages. 
Waste water pollution among them is factory sewage waste, chemical waste, color waste, 
heavy metal waste, village sewage waste, ship oil waste and so on (Ferronato & Torretta, 
2019). This suspended waste can have a harmful effect (Lin et al., 2022) on cage fish farming 
as well as reduce the quality of the fish kept in the cage. From this suspended waste, floating 
oil waste is a big problem for cage fish farming because this oil waste can cover the surface of 
the water and further affect the health of the fish (Abdullah et al., 2016).  
 
Therefore, in this study it has been proposed to trap suspended waste such as oil around the 
fish cage at Selat Mendana, Kong Kong Laut. The adsorbent material used for this filter is from 
a natural source which is Kapok or its scientific name is Ceiba pentandra. Kapok was chosen 
as the basic material for absorbing oil in this study because of its special properties that prefer 
oil, i.e., oleophilic, and its properties that do not absorb much water, i.e., hydrophobic 
(Abdullah et al., 2019). The innovation of oil traps for fish cages that use natural materials as 
adsorbents can have a good effect on the results of cage fish farming as well as reduce oil 
pollution floating in river water. 
 
Methodology 
Materials 
Sodium hydroxide (SYSTERM, Malaysia) with molecular weight 39.997 and 99.0% purity. 
Hydrochloride acid (Fisher, Malaysia) with molecular weight 36.46 and 99.0% purity. Kapok 
(Ceiba pentandra) was bought from the local supplier.  
 
Adsorbent Preparation for NATKAP-Oil Trap System 
Kapok is first cleaned using distilled water and then soaked in 1.0 M Sodium hydroxide for 24 
hours at room temperature. The main purpose of Kapok soaked in sodium hydroxide is to 
remove lignin and impurities still attached to the fiber. After 24 hours, the Kapok was cleaned 
by soaking it in a container filled with distilled water and rinsing until clean. Kapok is then 
immersed in a hydrochloric acid solution with a concentration of 0.3 M to neutralize the 
Kapok that has been treated with sodium hydroxide. After being rinsed back with distilled 
water, the Kapok is dried for 24 hours and then put in the oven at a temperature of 60οC for 
30 minutes (Shah et al., 2019). 
 
Preliminary Oil Evaluation Test 
The percentage of oil removal was conducted (Figure 1) by soaking the Kapok in vegetable oil 
waste for at least 15 minutes. The percentage of oil removal was calculated using equation 
below (Shah et al., 2019). 
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Percentage of oil removal (%) = (Final weight – initial weight) / initial weight 

 
Figure 1. Diagrams the flow of oil evaluation test using Kapok (a) pour the vegetable oil into 
the beaker with water (b) Soaking the Kapok fibre (c) After 15 minutes, remove the soaked 
kapok and the water is clean again 
 
Preliminary Water Quality Test 
The quality of river water in the cage area has been studied by conducting several water 
quality tests such as pH, temperature, turbidity, total dissolved solid (TDS), conductivity, 
salinity, chemical oxygen demand (COD) and biological oxygen demand (BOD). 
 
Scanning Electron Microscopy (SEM) 
The sample was shifted on SEM stub and sizzled with Platinum/pt. Morphologies of the Kapok 
fibre were observed using JSM-6390LV scanning electron microscope (JEOL, Japan) in the 
magnification range of 500 X at room temperature. 
 
Result and Discussion 
Proposed NATKAP Design 
This study involves the cage fish farming area in the Kong Kong Laut area, Pasir Gudang as 
shown in Figure 2. NATKAP- this suspended material filter is 10ft x 8ft in size which will be 
installed around the fish cage as in Figure 3. This filter is made of PVC pipe and placed in this 
filter is an absorbent material which is Kapok. This filter is made with small pores on its surface 
so that oil or suspended matter in the river can be filtered and absorbed by the adsorbent. 
 

 
Figure 2. Cage fish farming area, Kong Kong Laut, Pasir Gudang, Johor, Malaysia. 
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Coordinate 1.509703, 104.015944. 
 

 
Figure 3. Schematic diagram for the proposed innovation filter – NATKAP 
 
This filter is proposed to be installed in cage fish farming areas to reduce the risk of river 
pollution that often occurs due to oil spills from industrial areas and the shipping sector 
(Abdullah et al., 2021). 
 
Oil Evaluation and Water Quality Test using Kapok as Adsorbent 
In this study, the evaluation of the efficiency of Kapok adsorbents against oil absorption was 
carried out using used vegetable oil. Table 1 has shown the percentage of oil removed by 
using Kapok.  As a result, the average of percentage removal of oil using kapok was 98.93% 
with standard deviation 0.29. This high percentage shows that Kapok's ability to absorb oil in 
river water. Previous study by Shah et al (2019) using Kapok in removing oil onto the floor 
was about 66.15% removal. These results show that Kapok is more effective when used in 
water than on the floor as an absorbent.  
 
There are eight parameters (Table 2) that have been measured to see the quality of the river 
water in the cage at six points such as pH, temperature, turbidity, salinity, conductivity, total 
dissolved solids, COD and BOD using Kapok as adsorbent material. From this observation, the 
pH and temperature values for the six points are almost the same, indicating that the river 
water in the area is suitable for cage fish farming. Total dissolved solid (TDS) and conductivity 
measurement have shown relatively high values, this indicates that there is a content of 
suspended waste in the cage fish farming area (Rusydi 2018).  As the conductivity increased 
the salinity value also increased (Hasan et al., 2023). Meanwhile, the turbidity value is almost 
the same for each point showing the equivalence of river water flow in the area concerned. 
The turbidity of river water depends on the tidal factor of sea water and also the waste carried 
by factories and so on (Tien el al., 2020). The COD and BOD values show that the level of 
pollution in the cage fish farming area is moderate. This is likely due to the tidal factor of the 
river which constantly flows water from one area to another. 
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Scanning Electron Microscopes (SEM) 
Images of SEM (Figure 4), demonstrated the surface morphology of Kapok fibre before and 
after the absorption of water. The surface of kapok looks smoother before the absorption of 
river water, while after the water absorption process, the surface of kapok looks slightly 
expanded. This has shown that there are liquid elements that have absorbed in this Kapok 
material. 
 

 
Figure 4. SEM image at 500X of Kapok fibre before and after absorption of water 
 
Table 1 
Percentage of vegetable oil waste removal using Kapok 

Item 1st Reading 2nd Reading 3rd Reading Average SD 

98.5% 99.3% 99.0% 98.93% 0.29 

 
Conclusion 
The innovation of the suspended waste filter in the cage fish farming area shows that it is very 
necessary to reduce water pollution in the farming area. Based on the findings, the absorption 
of suspended oil is over 95% and it is very suitable for use. Apart from that, the water quality 
readings also show that Kapok is suitable for use as an adsorbent. Therefore, this NATKAP 
innovation can provide a new method in the process of trapping suspended waste in open 
river areas. 
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Table 2 
Table: Water quality parameter for Fish Cage Farming at Selat Mendana, Kong Kong Laut, 
Pasir Gudang  
Parameter S1 S2 S3 S4 S5 S6 

pH 8.18 8.51 8.57 8.67 8.71 8.74 
Temperature 
(οC) 

11.9 12.1 12.7 12.8 13.0 13.1 

Conductivity 
(μsv) 

882 678 759 773 788 824 

Total 
Dissolved 
Solid (PPM) 
 

150 144 156 153 162 166 

Salinity (PPM)                     
 

2475 2300 2388 2213 2263 2413 

Turbidity 
(NTU) 
 

8.98 8.56 7.92 7.86 8.23 8.50 

Chemical 
Oxygen 
Demand 
(COD) 

72 123 19 87 124 160 

 
Biological 
Oxygen 
Demand 
(BOD) 
 

4 4.11 3.7 4.08 3.69 3.7 
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