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AbstractThis study aimed to assess utilization of fertilizers as nutrient in the anaerobic reactor. Nutrient is one important 

characteristic of waste for the treatment. Nutrient is required for the growth and reproduction process of microorganisms which 
involved in the anaerobic process. The wastewater used in this research is tofu wastewater. Gandasil B fertilizer has N 6 mg/l 
and P 20 mg/l. While for Gandasil D fertilizer has N 20 mg/l and P 15mg/l. Anaerobic reactor has 1000 ml of capacity which 
contain 600 ml of wastewater, 100 ml of liquid fertilizer, and 300 ml of space blank. Anerobic reactor observed for 14 days with 
5 observed parameters. Those parameters are TSS, VSS, COD, N, and P. After 14 days, added of Gandasil B fertilizer decreased 
the concentration of TSS, VSS, COD, N, and P amounted to 57,56%, 26,84%, 80,08%, 96,75%, and 93,18%. compared to the 0th 
day. While the addition of Gandasil D fertilizer decreased the parameters amounted to 3,48%, 6,21%, 86,72%, 58,10%, and 
90,78%. In conclusion, Gandasil B fertilizer in the anaerobic reactor improves the rate of organic material degradation more 
effectively than Gandasil D fertilizer. 
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I. INTRODUCTION1 
ofu industry is one of the household scale industries 
which produces food everyday. Tofu industry can be 

found in almost every city in Indonesia. Tofu industry 
has untreated wastewater characteristic in environment. 
According to Romli [1], the process of tofu production 
produces liquid wastewater in large quantity, average of 
total liquid wastewater from tofu industry, per kilogram 
of soybeans was used produces 17 ± 3 L the liquid 
wastewater. It has the potential to cause water pollution 
from tofu liquid wastewater. 

Liquid wastewater of tofu has the characteristics of 
high yield organic. Tofu liquid wastewater containing 
large amounts of carbohydrates, proteins, and fats. 
Protein is the largest organic matter which contained in 
the tofu wastewater. According Myrasandri [2], the 
characteristics of tofu liquid wastewater consists of 
organic pollutants with a high value,  so required an 
efficient and inexpensive cost of wastewater treatment 
for these. 

Anaerobic reactor is one type of wastewater treatment 
that have high organic matter content. Anaerobic system 
is an economical and efficient system to solve the 
problem of industry waste. Anaerobic reactor has several 
advantages, simple, energy efficient, produce less sludge, 
and easy to operate [3]. The advantages of anaerobic 
reactor suitable for tofu wastewater is known of 
household scale industry. Simple processing and low 
cost required for the continuity these industry. 

In the anaerobic reactor, anaerobic microorganisms is 
involved in the degradation process of organic matter. 
Anaerobic microorganisms grow and transform the 
organic material in the wastewater become carbon 
dioxide and methane gasses [4]. One of important 
characteristics in the processing of wastewater is 
nutrients required, especially inorganic nutrients. 
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Inorganic nutrients required for the growth of 
microorganisms, although the required is less nutrients. 
Nitrogen (N) and phosphorus (P) is one of the inorganic 
nutrients required for degradation process of organic 
material in the wastewater. According to Maier [5] in 
Ammary [6], the microorganism which involved in the 
organic removal process from wastewater necessary N 
and P for its growth and reproduction. Microorganism 
necessary N for composing protein, cell wall 
components, and nucleid acid. 

According to Lettinga [7], most of the biodegradable 
organic matter in the wastewater is converted into 
another important product, such as biogas, up to 70-90% 
are removed from liquid phase become gaseous form. 
According Bagus [8], it is known that the process of 
wastewater treatment in anaerobic system can decrease 
of Biochemical Oxygen Demand (BOD) up to 70-80% 
and COD (Chemical Oxygen Demand) up to 60%. The 
statement reinforced by Nayono [9], that some studies 
from several countries reported that the anaerobic 
treatment have satisfactory success for domestic and 
industrial wastewater treatment. The BOD and COD 
could descrased up to 70-90%. 

Fertilizer is a substance contains certain nutrients that 
are commonly given to nourish soil and plants. Nutrients 
contained in fertilizers such us nitrate, phosphate, 
magnesium, potassium, and etc. Fertilizer in measured 
doses can give expected nutritional needs. Fertilizers are 
often used as an additive matter in the wastewater 
treatment process. According Paramita [10], the waste is 
added NPK fertilizer and urea fertilizer with a certain 
percentage of volume the waste. The purpose of NPK 
fertilizer and urea fertilizer is used as activation of 
naturally microorganisms in the first inoculum of septic 
tank. 

Several studies which use the fertilizers as a nutrient 
for optimizing wastewater treatment process, ammonium 
nitrate (as N source) and SP36 (as a source of phosphate) 
is able to decrease the COD up to 85,15% [11]. The use 
of urea as a source of N and P K2HPO3 as the source is 
able to decrease the COD up to 90% the COD and the 
TSS (Total Suspended Solid) up to 91% [12]. Nutrition 
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of urea which have N 46% and Tri Super Phosphate 
(TSP) which have P 46% were able to decrease of 
nitrates from simulated radioactive waste liquid which 
contain nitrit acid from 25000 ppm to 8,44 ppm during 
464 hour period [13]. Nutrition of urea and TSP can 
decrease the COD from waste detergent with levels 1496 
mg/L to 10 mg/L  during 106 hours [14]. 

Fertilizers that contain the elements N and P in this 
study added to the wastewater treatment process that use 
anaerobic reactor. The purpose of this research is 
investigated how effective the used of fertilizers to 
removal organic matter which contained in the 
wastewater based on the TSS (Total Suspended Solid), 
the VSS (Volatile Suspended Solid), the COD (Chemical 
Oxygen Demand),  the N (nitrate), and the P (Phosphate) 
parameters were monitored for 14 days. 

II. METHOD 
Anaerobic batch reactor used in this study has a 

volume of 1000 ml which tofu wastewater . The reactor 
consist of 600 ml tofu wastewater, 100 ml liquid 
fertilizer, and 300 ml of empty space. Anaerobic batch 
reactors that used are 3 pieces. Anaerobic batch reactor 
made from plastic bottle with the lid, plastic hose about 
± 50 cm and ± 1 cm in diameter. While the materials 
used in this study is a tofu wastewater, aquadest, and 
Gandasil B and Gandasil D. 

Tofu wastewater put in 600 ml of reactor. Gandasil B 
and Gandasil D, respectively 10 g diluted with 100 ml of 
aquadest. The liquid fertilizer then poured into the 
reactor. The reactor was closed use a cap that drilled first 
and plugged it with a plastic hose. The parameters which 
measured in this study are the TSS, VSS, COD, N, and 
P. The parameters measured at 0-day, and 14th day. 
Then the results of measurements be madea chart which 
describe of the value removal between 0-day  and 14th 
day. In this study to analyze the parameters refers to the 
method of water (Alaerts and Santika, 1987). 

Figure 1 is some pictures which show the process of 
this research and the step of procedure this research 
shown in the Figure 2 

III. RESULT AND DISCUSSION 
This is the result of study which observed during 14 

days which show up in Table 1. This research using 
batch reactor to determine the ability to decrease the 
degradation of organic material in the waste using the 
potential of endogenous bacteria in the waste. Batch 
reactors are also used to produce products, such as 
gasses. Batch reactor have a closed system enable there 
is anaerobic processes in it. Excess anaerobic processes 
in batch reactors can decrease high organic matter in the 
wastewater, so that the volume of reactor used smaller 
[9] It is appropriate for the wastewater in this study. 

Fertilizer is a substance which can provide inorganic 
nutrients for the microorganisms in the process. Gandasil 
fertilizer is one of the many types of fertilizers used by 
farmers and often recommended by nutrition experts 
because it contains specific nutrients N and P which 
required their distribution [15]. Nutrients contained in 
Gandasil B is dominated P content about 20 mg/l 
compared to its N content. Other nutrients such as 6 
mg/lnitrogen, 30 mg/l potassium, and 3 mg/l magnesium. 
Fertilizer N contained in Gandasil D is dominated about 

of 20 mg / l. Other nutrients such as 15 mg/l phosphate, 
15 mg/l potassium, and 1 mg/l magnesium. The other 
compound elements such as Magnesium (Mn), Boron 
(B), Copper (Cu), Zinc (Zn) is the percentage of 
nutrients are not described in the product information 
beside the major nutrients, N and P [15]. 

Seen from the analysis of the parameters in this study 
with the addition of fertilizer as a nutrient, the decreasing 
process some parameters better than the control which 
not added anything. After 14 days, TSS levels decreased 
control up to 33,72%, while the use of Gandasil B 
fertilizers can reduce TSS up to 57,56%. COD levels 
decreased control up to 80,08%, while the use of 
Gandasil D fertilizers can reduce the COD up to 86,72%. 
N levels decreased control up to 92.82%, while the use 
of Gandasil B fertilizers can reduce nitrate up to 96,75%. 
P control levels decreased up to 31,97%, while that using 
Gandasil B and D fertilizers, P parameter can decrease 
amount to 93,18% and 90,78%. Beside that after 14 
days, uses of Gandasil B fertilizer can decrease the 
concentration of TSS, VSS, COD, N and P amounted to 
57,56%, 26,84%, 80,08%, 96,75%, 93,18%. While uses 
Gandasil D fertilizer can decrease the concentration of 
TSS, VSS, COD, N and P amounted to 3,48%, 6,21%, 
86,72%, 58,10%, 90,78%. 

The differences decreased of the parameters between 
uses of Gandasil B and Gandasil D fertilizer is thought to 
relate the ability of microorganisms to use available 
nutrients. It is also influenced by the differences other 
nutrients content in Gandasil fertilizer. Endogenous 
microorganisms in the waste have a different response to 
the presence of other nutrients in the Gandasil fertilizer. 
As the elements of K (Kalium) which serves to provide a 
supply of carbohydrates, it is C (carbon element) in 
GandasilB fertilizers higher than N and P elements. It 
appear in the process of degradable organic material such 
as carbon  as evidenced by the value of COD. The 
Gandasil D Fertilizer is more effective than Gandasil B 
fertilizer. The existence of optimal nutrition too can 
disrupt the degradation process, which reduced the 
ability of microorganisms. 

The addition of Gandasil fertilizer look more 
effectively reduce levels of organic material in the waste 
compared to control which not added anything. This is 
because the nutrients N and P are available a few number 
in the wastewater, so that the inorganic nutrients must be 
added from outside the system batch reactor. N and P 
also are steadily decreasing in the process of wastewater 
degradation which uses a biological treatment. This 
statement is supported by McCarty (1964) which said 
that all forms of inorganic nutrients, N and P will be 
reduced during the process of wastewater degradation 
using a biological process is normal. Number of 
biological nutrient needs, N and P required by 
microorganisms is directly proportional to their growth. 

IV. CONCLUSION  
The Following conclusions ca be drawn from the 

present study: (1) the addition of fertilizer as a nutrient, 
the decreasing process some parameters better than the 
control which not added anything and (2) Gandasil B 
fertilizer in the anaerobic reactor improves the rate of 
organic material degradation more effectively than 
Gandasil D fertilizer. 
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                                          (a)                                                                        (b)                                                                        (c) 

Figure 1. Some steps on the procedure of research. (a) 600 ml tofu wastewater poured in the plastic bottle. (b) The combine of plastic bottle, hole 
cap, plastic hose, and manometer. (c). The process of analyze COD (Chemical Oxygen Demand) parameter 

 

 
Figure 3. The Value of TSS (Total Suspended Solid), VSS (Volatile Suspended Solid), and COD (Chemical Oxygen Demand) Removal during  

14 days 
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Figure 4. The Value of N (Nitrate) and P (Phopate) Removal during 14 days 

 
TABLE 1. 

THE ANALYSIS OF TOFU WASTEWATER’S PARAMETERS 

Parameters 
Control Gandasil B Gandasil D 

Unit 
0 day 14th day 0 day 14th day 0 day 14th day 

TSS 860 570 860 365 860 830 mg/L 

VSS 483.3 453.33 453.33 331.67 483.33 453.3 mg/L 

COD 10000 1992 10000 1992 10000 1328 mg/L 

N 4.32 0.31 4.32 0.14 4.32 1.81 mg/L 

P 221.43 150.63 221.43 15.1 221.43 20.42 mg/L 
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