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  Abstract              

Waste containing dyes causes visual pollution and increase the risk of environmental and health issue. The aim of 
this study was to determine the best operating conditions of jumputan liquid waste treatment using bottom ash 
batubara and agar wood with variations in feed flow rate (1, 2, and 3 l/min), filtration time (30, 60, 90, and 120 
mins), and treatment. The results are compared with the parameters of Biochemical Oxygen Demand (BOD), 
Chemical Oxygen Demand (COD), Total Suspended Solids (TSS), and pH of clean water quality standards for 
jumputan industry businesses and/or activities regulated in the Governor’s of Sumatera Selatan Regulation Number 
16 year 2005. The initials analysis of jumputan liquid waste before processing showed that jumputan liquid waste 
did not meet these quality standards, except pH and turbidity levels. In this study, jumputan liquid waste was pre-
treated using coal bottom ash and activated carbon, then filtered. Biodegradation of jumputan liquid waste by 
conventional method. The best of BOD, COD, TSS, pH, and the percentage of color rejection in the study were 
obtained in the treatment of jumputan  liquid waste using bottom ash batubara and activated carbon at 120 minutes 
filtration time and a 1 l/minute feed flow rate namely BOD 5.98 mg/l, COD 15 mg/l, TSS 22.3 mg/l, pH 7.32,  color 
5 Pt-Co, and 0 NTU turbidity. The filtration with bottom ash coal  and agar wood can removed the coloring from 
dyes.  

Keywords: jumputan liquid waste, bottom ash, agar wood 

Abstrak    
Limbah yang mengandung zat warna menyebabkan polusi secara visual dan dapat 
meningkatkan resiko kerusakan lingkungan dan kesehatan. Tujuan penelitian ini untuk 
mengetahui kondisi operasi pengolahan limbah cair jumputan terbaik menggunakan 
bottom ash batubara dan kayu gaharu dengan variasi laju alir umpan (1, 2, dan 3 
liter/menit), waktu filtrasi (30, 60, 90, dan 120 menit), dan perlakuan. Hasil pengolahan 
limbah dibandingkan dengan parameter warna, kekeruhan, Biochemical Oxygen 
Demand (BOD), Chemical Oxygen Demand (COD), Total Suspended Solids (TSS), 
dan pH baku mutu air limbah bagi usaha dan/atau kegiatan industri tekstil yang diatur 
dalam Peraturan Gubernur Sumatera Selatan Nomor 16 Tahun 2005. Analisa awal 
menunjukkan bahwa limbah cair jumputan belum memenuhi baku mutu air bersih 
tersebut, kecuali pH dan kadar kekeruhan. Perlakuan limbah cair jumputan 
menggunakan metode konvensional dan persentase penurunan warna terbaik dalam 
penelitian diperoleh pada pengolahan limbah cair jumputan dengan karbon aktif kayu 
gaharu pada waktu filtrasi 120 menit dan laju alir umpan 1 liter/menit yaitu BOD 5,98 
mg/l, COD 15 mg/l, TSS 22,3 mg/l, pH 7,32, warna 5 Pt-Co, dan kekeruhan 0 NTU. 
Filtrasi dengan bottom ash batubara dan kayu gaharu dapat menghilangkan pewarnaan 
dari zat pewarna. 

Kata Kunci : limbah cair jumputan, bottom ash, kayu gaharu 
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INTRODUCTION 
Palembang jumputan fabric industry is one of a 

combination of small and medium businesses that are 
often found in several regions. Particularly in 
Palembang, the industry of Palembang jump starting 
fabric was developed. It is just that the number of 
Palembang jumputan fabric industry that develops 
provides negative for environmental pollution resulting 
from waste. One negative impact is liquid waste that is 
not treated before discharges to environmental are 
disposed. Impact in disposal of liquid waste containing 
synthetic dyes [1]. Synthetic dyes consist of various 
pollutants, such as metals, phenol, coloring waste),  can 
directly cause ecosystem damage and decreasing in air 
quality [2]. It also means the jumputan cloth 
wastewater is difficult to decompose using the 
provided technology [3]. One technology that can be 
used as an alternative is filtration using coal ash [4] and 
activated charcoal [5] from agar wood as an adsorbent. 

Conventional wastewater treatment methods are 
relatively safer than chemical wastewater treatment 
methods; one of them is the conventional method using 
natural material filter media. The process is simple 
because only use absorption of the filter media. This 
process is also quickly, and is able to reduce 
concentrated compounds in wastewater [6]. Coal 
bottom ash and activated charcoal from agar wood are 
able to bind organic pollutants contained in jumputan 
cloth wastewater. 

Coal bottom ash is solid waste produced from 
burning coal in power plants. Coal bottom ash could be 
used as an adsorbent. It is used as adsorbing organic 
contaminants in liquid waste [7]. In addition, bottom 
ash is easily obtained in abundant quantities [8], so that 
this research can be an alternative in the treatment of 
palm-leaf jumputan fabric waste combined with silica 
sand, activated carbon. 

Agar wood contains resin, can reduce the high 
level of hardness in water, eliminating the content of 
lime (CaCO3), adhesives, and so on [9]. In this 
research, agar wood innovated the adsorption process 
into activated charcoal [10]. This is also compared to 
other wood which is the product of forest commodities 
in Indonesia. 

Research using various variations of filter media 
to treat leachate from cloth wastewater has been carried 
out such as processing using filter media variation with 
conventional methods, namely silica sand segments, 
coal bottom ash, commercial activated carbon, and 
activated charcoal from agar wood. All variations 
occur with the same process system which adsorb 
wastewater. The selection of the best and appropriate 
method for treating leachate wastewater is the use of a 

variety of filter media with a variety of silica sand 
materials, coal bottom ash, commercial activated carbon, 
and activated charcoal from agar wood to determine the 
effect of flow rate and filtration time on the reduction in 
leachate liquid waste using coal bottom ash and activated 
charcoal from agar wood. 

MATERIALS AND METHODS 
Materials 

Samples were taken directly from the results of 
wastewater from jumputan fabric in Palembang Kertapati 
and other materials such as coal bottom ash, agar wood 
were taken directly from the burning results of the Steam 
Power Plant (PLTU) Simpang Belimbing, Bangka 
Tengah Regency and Bangka Belitung Islands. 

Methods 
 The potential of alternative methods for removal of 
synthetic dyes have been explored, and the adsorption 
process has been found to be effective compared to other 
methods [11]. Adsorption process is the humidity 
gradient between the flowing air and the desiccant 
material. Due to that, the air releases heat and condenses 
to become water vapor, which falls on the surface of the 
desiccant material [12]. 

Cloth liquid waste treatment is carried out using 
silica sand filter media, coal bottom ash, commercial 
activated carbon, and activated charcoal from agar wood 
in a series of adsorption filter column. The flow rate 
variations of 1-3 liters / minute and the filtration time of 
30-120 minutes were used in this study. First, the 
variation of silica sand with a flow rate of 1 liter/minute 
was filtered with a filtration time of the 30th minute. 
Initial waste levels and initial absorbance of BOD, COD, 
TSS, pH, color, and turbidity were measured. Place the 
jumputan fabric wastewater, silica sand filter media 
variations, coal bottom ash, commercial active carbon, 
and activated charcoal from agar wood in its place in the 
filter column. Flow rates (1, 2, 3) liters/minute are applied 
in the filtration process. Filtration time (30, 60, 90, 120) 
minutes. Then BOD, COD, Then BOD, COD, TSS, pH, 
color, and turbidity analysis is performed. Repeat the 
procedure using a different flow rate and filtration time. 

There are several treatments for this jumputan liquid 
waste, namely the carbonization process, the activation 
process, and the adsorption process. The heating process 
causes the decomposition of the material and the release 
of volatile components and carbon begins to form the 
pore structure. Thus, the base material has a surface area 
but its absorption is still relatively small because there are 
still tar residues and other compounds that cover the 
pores. The carbonized base material is called carbon [13]. 
The carbonization process is carried out at temperatures 
of 800-950oC [14].  
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Activation Process 
The activation process causes the release of 

hydrocarbons, tar and organic compounds that are still 
attached to carbonization of carbon. In the order 
activation process, the pores are still closed as well as 
an increase in the size and number of small pores that 
have been formed. Thus, the activated carbon has a 
larger internal surface area. Activated carbon is also 
called activated carbon. The activation process is the 
most important process because it determines the 
quality of activated carbon produced both on the 
surface and its adsorption power. The activation 
process can be carried out by two ways of chemical 
activation and physical activation [11]. 

Analysis Data 
The samples for the initial analysis of BOD, COD, 

TSS, pH, color and turbidity. Decreasing levels of 
BOD, COD, TSS, pH, color and turbidity are 
determined using special methods such as COD levels 
determined by the titrimetry method at the Institute of 
Environmental Health Engineering-Disease Control 
(BTKL-PP). 

RESULTS AND DISCUSSION 
Results of Jumputan Liquid Waste Treatment 
Analysis Using the Manual Conventional Method 

The effect of filter media variations on decreasing 
levels of BOD, COD, TSS, pH, color, turbidity is to 
determine the ability of each filter material in treating 
leachate wastewater. The process is carried out by the 
adsorption method. The adsorption is an exothermic 
process [12]. The adsorption method is conventional 
manual method is to flow the leachate liquid waste 
through the silica sand filter, coal bottom ash, 
commercial activated carbon, and agar wood activated 
charcoal.  
 

 

 

 

 

 

 
Figure 1.  Parameter Comparison of the Processed Waste 

Liquid Treatment Results with Conventional 
Manual Method 

Comparison of the results of jumputan liquid 
waste treatment with conventional manual methods 
based on parameters BOD, COD, TSS, pH, color, and 
turbidity can be seen in Figure 1. 

Figure 1 shows that activated charcoal from agar 
wood has the effectiveness of reducing levels of BOD, 

COD, TSS, pH, color, turbidity in the treatment of 
leachate wastewater, namely 9.20 mg /l, 28.16 mg/l, 
508.05 mg/l, 7.21, 376.26 Pt-Co, 15.35 NTU compared 
to commercial activated carbon commercial the 
difference in percentage decreased by 21.65%. Activated 
carbon has the ability to adsorb dyes which are the main 
pollutants in jumputan liquid waste. The main advantage 
of activated carbon is its extensive specific surface area, 
price and availability [17]. Coal bottom ash has the 
advantage of silica sand in reducing levels of TSS, color 
with a value of 673.75 mg/l, 440.44 Pt-Co; 860.12 mg/l, 
562.28 Pt-Co because coal bottom ash can filter out large 
particles contained in the leachate liquid waste without 
being taken out. Very fine sized silica sand comes out 
along with the results of the jumputan filter, so that it has 
a high TSS value, which is > 500 mg/l. 

Results of Analysis of Jumputan Liquid Waste 
Treatment using Conventional Methods: 1 Column – 
Silica Sand 

Figure  2 to Figure  7 presents the effect of 1 column 
variation : silica sand on decreasing BOD, COD, TSS, 
pH, color, and turbidity levels. 
 
 
 
 
 
       

 
Figure 2. Testing result of BOD level 

 
 
 
 
 
   
        

Figure 3. Testing result of COD level 
 

 
 
 
 
 
      

Figure 4. Testing result of TSS level 
 
 
 
 
 
 
 

Figure 5. Testing result the pH level 
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Figure 6. Testing result of color level 
 
 
 
 
 
 

 
Figure 7. Testing result of turbidity levels 

Treated wastewater treatment using conventional 
methods with 1 column (silica sand), obtained as 
shown in Figure 1 - 5 decreased levels of BOD, COD, 
TSS, pH, color, and turbidity. The maximum level is 
reached at a reaction time of 120 minutes that occurs at 
a flow rate of 1 liter / minute with a turbidity reduction 
reaching 100%, but the percentage reduction in BOD, 
COD, TSS, pH, color, and turbidity levels in various 
treatments occurs from the reaction time of 30-120 
minutes later experienced a significant decrease in 
wastewater content at 120 minutes. So the longer the 
reaction time, the greater the decrease in wastewater 
content produced, the lower the flow rate, the greater 
the reduction in wastewater content produced. This 
happens because the lower the flow rate of the process, 
the more hydroxyl (OH) radicals formed, because with 
the lower flow rate increasing time, slow contact 
provides more opportunity for a decrease in organic 
compounds or pollutants in wastewater [2]. 

Decrease in levels of BOD, COD, TSS, PH, color, 
turbidity in each treatment due to the silica content 
found in silica sand. The higher the content of silica 
sand, the greater the adsorption power is absorbed. 
Besides the water content is also influenced by the high 
nature of silica sand filtrate which has a very open pore 
structure and has a large internal surface area so that it 
is able to adsorb large numbers of particles other than 
water [2]. 

Results of Jumputan Liquid Waste Treatment 
Analysis Using Conventional Methods: 2 Columns : 
Silica Sand and Bottom Ash Coal 

Figure 8 to Figure  10 presents the results of the 
conventional method wastewater treatment using 2 
columns (silica sand and coal bottom ash) and at the 
best operating conditions, i.e a flow rate of 1 
liter/minute. It can be seen that at the reaction time of 
30 minutes a decrease in levels has not occurred, this is 
because the hydroxyl radicals (OH•) that are formed 
are still small, so it has not been able to oxidize all 

organic compounds present in the wastewater cloth 
jumputan. 
 
 

 

 
 
 

Figure 8.  Testing Levels of BOD (mg/l) and COD (mg/l) 
  

 

 

 
 

Figure 9. Testing Levels of TSS (mg/l) and pH 
 

 
 
 
 
 
 
Figure 10.  Testing Levels of Color (Pt-Co) and  Turbidity 

(NTU) 
 

However, the reduction in wastewater content 
begins at the reaction time of 60 minutes and continues to 
experience a significant increase until the reaction time of 
120 minutes. That the percentage decrease in levels 
increases with increasing reaction time. The longer the 
greater the percentage of reduction in wastewater content 
achieved, where the hydroxyl radicals (OH) are formed 
more and more. With increasing time and low flow rates 
will provide more opportunities for the reduction of 
pollutants in this case the levels that are in wastewater 
[18]. The best condition of decreasing levels in this 
treatment is achieved during the reaction time of 120 
minutes. 

This research is about the utilization of coal waste 
which is more appropriately utilized, namely bottom ash 
as solid waste generated from coal combustion which can 
be used as a filter media for the treatment of liquid 
wastewater cloth. In this study a comparison of the ability 
of the filter media is variation I (silica sand), variation II 
(silica sand and bottom ash coal). Rosyida (2011) 
filtration experiment results show that filtration using 
coal bottom ash media is better than filtration with active 
zeolite. Bottom ash filtration can reduce the pollution 
load in a greater amount, especially in the value of BOD, 
COD, TSS, and heavy metal content of Cr. Therefore, 
variation II (combining silica sand filter media and coal 
bottom ash) is more effective in the filtration process of 
textile liquid waste compared to variation I (only with one 
filter media: silica sand). 
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Results of Analysis of Jump-Up Liquid Waste 
Treatment with Conventional Methods: 3 Columns : 
Silica Sand, Bottom Ash Coal, and Commercial 
Activated Carbon 

Figure 8 to 10 presents factors that influence the 
adsorption process include filter media. In this study 
filter media was varied into 3 columns of filter media 
(silica sand, coal bottom ash, and commercial activated 
carbon). The effect of feed flow rate and filtration time 
on jumput wastewater treatment using column above 
are displayed. 
 
 
 
 
 
Figure 11.  Testing Levels of BOD (mg/L) and COD 

(mg/l) 
 
 
 
 
 
 

Figure 12. Result of testing Levels of  TSS (mg/l) and pH 
 
 
 
 
 
Figure 13. Testing Levels of  Color (Pt-Co) and Turbidity 

(NTU) 

From Figure 11 to 13 we can figure out the highest 
percentage reduction in COD level reached 60.52 % by 
subtract final value from initial value, and then divided 
by initial by initial value. The result will be converted 
into percent. shows that the high`est percentage 
reduction in COD levels reached 60.52% while for 
each treatment reached 52%. The percentage reduction 
in COD shows that the smaller the flow rate, the greater 
the percentage decrease in COD produced. This 
happens because the smaller the passage of the passing 
wastewater content.  

The small amount of coloring agent can be apart 
by oxidation, so the percentage of COD reduction 
achieved is greater [19]. Then in the use of a smaller 
flow rate of 1 liter/minute, the percentage reduction in 
COD produced is quite high at an average above 60% 
compared to other filtration flow variations, where the 
percentage reduction in COD achieved above 50%. 
This shows that the decrease in COD is getting smaller 
along with the reduced amount of yarn dyes used. The 
percentage reduction in COD is greater along with the 
addition of filtration contact time [20]. In the silica 

sand filtering method activated carbon with three 
replications results in an average reduction in BOD levels 
of 39.97 while the decrease in COD levels was 41.19%. 

 
Results of Analysis of Jumputan Liquid Waste 
Treatment using Conventional Methods (Variation of 3 
Columns: Silica Sand, Bottom Ash Coal, and Activated 
Carbon of Agar Wood) 

Wastewater is put into the adsorption column in 
variation III (silica sand, coal bottom ash, and activated 
charcoal from agar wood). Basically the higher the 
filtration time means the higher the absorbed wastewater 
content, and the lower the processing flow rate means the 
higher the absorbed wastewater content. Resulting in 
decreased levels of BOD, COD, TSS, pH, color, and 
turbidity. As can be seen in Figure 14-16 that the 
maximum percentage of wastewater content achieved is 
turbidity level of 100%. In this study increased with 
increasing filtration time at 120 minutes. 

The reduction in BOD was achieved in commercial 
activated carbon variations, the resulting difference of 
7.67% is 4.57 mg/l (Commercial) : 4.95 mg/l (Agar 
wood), where the difference ratio is not significant. While 
the best condition of TSS was achieved in the variation of 
activated charcoal from agar wood, the resulting 
difference was 9.70% which was 23.7 mg/l 
(Commercial): 21.4 mg/l (Agar wood), the comparison 
difference was not significant. This shows that activated 
agar wood wood can reduce the water content of 
jumputan cloth in proportion to commercial activated 
carbon that is marketable. These results have met the 
clean water quality standard, where BOD, COD levels are 
almost close to the clean water quality standard. 
 
 
 
 
 
 

Figure 14. Testing Levels of BOD (mg/l) and COD (mg/l) 
 

 
 
 
 
 
 

Figure 15.Testing Levels of TSS (mg/l) and pH 
 
 
 
 
 
 
 

Figure 16. Testing Levels  of TSS (mg/l) and pH 
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CONCLUSION 
 From the results of the treatment of jumputan 
liquid waste using conventional methods, it can be 
concluded that the silica sand filter media, coal bottom 
ash, commercial activated carbon, and agar wood 
active charcoal can reduce the levels of BOD, COD, 
TSS, pH, color, and turbidity. The decrease in BOD, 
COD, and TSS levels, pH, color, and turbidity is 
affected by the flowrate and filtration time of the waste 
treatment process. The lower the process flowrate, the 
levels of BOD, COD, TSS, pH, color, and turbidity will 
be lower. The higher feed flowrate causes the filtration 
power to be lower, so that the decrease in the value of 
BOD, COD, TSS, pH, color, and turbidity of the 
leachate wastewater tends to increase. The longer the 
filtration time of the fabric waste water treatment with 
jumps, BOD, COD, TSS, color pH, and turbidity levels 
decreased because the contact time of the liquid waste 
jumputan with coal bottom ash and activated charcoal 
from agar wood is longer. The best condition is 
achieved when the filtration is 120 minutes and the 
flowrate is 1 liter/minute that has met the quality 
standards of the Republic of Indonesia Minister of 
Environment Regulation Number 5 of 2014 and South 
Sumatra Governor Regulation Number 16 of 2005. The 
treatment of jumputan liquid waste was carried out 
using conventional methods and the best percentage of 
color reduction in the study was obtained in the 
treatment of jumputan liquid waste using agar wood 
activated carbon at a filtration time of 120 minutes and 
a feed flow rate of 1 liter/minute namely BOD 4.98 
mg/l, COD 15 mg/l, TSS 22.3 mg/l, pH 7.32, 5 Pt-Co 
color, and turbidity 0 NTU. 
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