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have a negative impact on the aquatic environment if the wastewater is directly
discharged into the river. Based on the results of the analysis of the quality of
wastewater from one of the shrimp cracker industries, it is known that wastewater
contains Chemical Oxygen Demand (COD) which is 3446 mg/L, Biological Oxygen
Demand (BOD) 1118.9 mg/L and acidity (pH) 5.88 - 6.13. Referring to the
wastewater quality standards for the shrimp cracker industry, namely COD: 120
mg/L, BOD: 50 mg/L, and acidity pH: 6-9, the shrimp cracker industrial
wastewater must be treated first before being channeled into the body. river
receiving water. In this study, the treatment process used is an aerobic biological
process with a modified contact-stabilization method. This method is the
development of the contact-stabilization method, where in this modified method
the wastewater from the treatment is recycled to the stabilization tank and
together with the bacteria is transferred to the contact tank. Variations carried out
in this study are the incoming wastewater flow rate (liters/hour): 4,5;5.5;6.5; 7.5
and 8.5 and flow rate of recycled water from treatment to stabilization tank (%) :
10; 20 ; 30 of the incoming wastewater flow rate. The best results were obtained
at the wastewater flow rate of 5.5 liters/hour and the recycled water flow rate from
the treatment to the stabilization tank 20% with a decrease in the COD value of
97.3% and BOD of 98.4% and the pH of the treated water 6.9.
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1. Introduction

The prawn cracker industry is one of the
most common types of food industry in
Indonesia. The existence of this industry has a
positive impact in maintaining and improving
the Indonesian economy, but it can also have a
negative impact on the environment, especially
because the industry produces wastewater
which can have a negative impact on the aquatic
environment if the wastewater is directly
discharged into the river. Domestic wastewater
(greywater) is waste water originating from
kitchen activities, toilets, sinks and so on which,
if directly discharged into the environment
without prior processing, will cause pollution
and have an impact on life in the water [3].

In previous research on the cow skin
cracker processing industry that was carried out
by Karimah & Rhomadhoni [17], this industry
still uses production process technology with a
simple or minimal use of tools. According to
Ummi and Akliyah , when viewed from a positive
and negative perspective on the existence of
industrial activities, the positive impact of the
perceived industry is the availability of jobs in
the industrial sector, while the negative impact
is waste water pollution. The impact of
environmental pollution is the destruction of
natural ecosystems and reduced environmental
quality standards [16]. With the presence of
pollution, the surrounding environment, both
the abiotic environment, the biotic environment,
and the social environment, will be disturbed by
its intended function [18, 19]. Wastewater
requires a treatment process to reduce organic
pollutant materials to meet the permitted
wastewater quality standards [15].

Various methods of processing cracker
liquid waste have been carried out, including the
technology of the subsurface flow constructed
wetland system using the Typha angustifolia
plant [4] which can reduce the concentration of
TSS up to 79.9% . Waste treatment technology is
of course different for various wastes, including
for electroplating waste [5] using physical
chemical processes and ion exchange. Likewise
for wood waste [6]. Another method for treating
liquid waste is the Oxidation Pond method in the

form of a series of ponds used to purify liquid
waste so that it is hoped that it will be harmless
if released into the environment [20].

Based on the analysis of wastewater
quality from one of the shrimp cracker
industries, it is known that wastewater contains
chemical oxygen demand (COD) which is 3446
mg/L, biological oxygen demand (BOD) 1118.9
mg/L and acidity (pH) 5.88 - 6.13. Refers to
regulations regarding the quality of the shrimp
cracker industrial wastewater based on the
Decree of the Governor of East Java No. 72 of
2013 (SK Gubernur Jawa Timur No 72 Tahun
2013 ) [11] regarding the Wastewater Quality
Standards, it is known that the waste water
quality standards for the shrimp cracker
industry are COD: 120 mg/L, BOD: 50 mg/L, and
the degree of acidity pH: 6-9. Based on the
provisions of these quality standards and
looking at the quality of the shrimp cracker
industrial wastewater, the shrimp cracker
industrial wastewater must be treated first
before being channeled into the river receiving
water bodies.

There are various waste treatment
processes, one of which is by utilizing aerobic
microbial activity to decompose organic
substances under aerobic conditions into stable
inorganic substances that do not pollute the
environment [7,14]. One of the wastewater
treatment processes that are in accordance with
the characteristics of the shrimp cracker
industrial wastewater is an aerobic biological
process because the cracker industrial
wastewater contains organic materials and
normal acidity. Biological wastewater treatment
is wastewater treatment by utilizing
microorganisms, where these microorganisms
are used to decompose organic materials
contained in wastewater into simpler and
harmless materials [8, 14].

Aerobic biological wastewater treatment
is wastewater treatment that uses bacteria type
microorganisms and is accompanied by oxygen
or air injection [13]. This air injection aims to
maintain the life of aerobic bacteria and also
functions for the oxidation process of organic
matter in wastewater. The reaction mechanism
of the decomposition of organic matter by
microorganisms (biodegradation), and the
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formation of new cells (biosynthesis) and
oxidation with oxygen (air) is explained by the
following reaction:

C HON S (organic matter) + MO (bacteria) —— CO; + H:0 + NH; + New Cells (1)

C HO N S (organic matter) + O (air) — CO; + NH; + CsH/NO» (@)]

Handling organic waste biologically by
utilizing microorganisms is a relatively safer
method compared to chemical and physical
methods. Every microorganism in maintaining
its survival always metabolizes, so it needs
additional organic materials such as substrates
[1]. Contact-stabilization technology is one of
the technologies developed from conventional
technology in aerobic biological wastewater
treatment [2,9,12]. The block diagram of the
contact-stabilization technology is as shown in
Figure 1.
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Figure 1. Aerobic biological wastewater treatment
with contact-stabilization technology [10]

In this study, modification of contact-
stabilization technology was carried out by
changing the flow pattern such as a block
diagram as shown in Figure 2.
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Figure 2. Aerobic biological wastewater treatment
with modified contact-stabilization technology

This research on aerobic biological
shrimp cracker industrial wastewater treatment
with a modified contact-stabilization method
aims to study the effect of contact time and
recycle flow rate of treated water into the
stabilization tank on the decrease in COD and
BOD values of shrimp cracker industrial

wastewater. The results of this study are
expected to provide information on industrial
wastewater treatment methods, especially
industrial wastewater that is organic.

2. Experiments Procedure

The materials used in this research include
industrial wastewater from one of the shrimp
cracker industries located in East Java Province,
while the microorganisms used are sourced
from one of the industries which is the industrial
wastewater treatment area in the Rungkut area,
Surabaya city. The wastewater treatment
method is aerobic biological treatment by
modifying contact stabilization technology as
shown in Figure 3.
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Figure 3. Aerobic biological wastewater treatment
with modified contact-stabilization technology

The wastewater treatment equipment is
arranged as shown in Figure 3 with the size of
the waste water tank: 60 liters, contact tank: 27
liters, stabilization tank: 36 liters and settling
tank: 70 liters and air pump: 100 liters/minute.

The quality of the shrimp cracker industrial
wastewater was analyzed by analyzing the levels
of COD, BOD and the degree of acidity (pH).
Microorganisms (Bacteria) used were bred and
acclimatized in contact tanks and stabilized so
that the levels of microorganisms reached 5000
mg/L. Wastewater is pumped with a certain flow
rate (liters/hour): 4,5 ; 5.5; 6.5; 7.5 and 8;5 into
the contact tank, then flowed to the settling tank
for the separation of microorganisms (bacteria).
These microorganisms are accommodated in a
microorganism holding tank and flowed into a
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stabilization tank with a flow rate of 90% of the
incoming wastewater flow rate. The treated
wastewater comes out of the top of the settling
tank and is accommodated in the treated water
storage tank, then pumped at a flow rate of 10%,
20% and 30% of the wastewater enters the
stabilization tank and then goes to the contact
tank. The treated water that is accommodated is
analyzed for levels of COD, BOD and acidity (pH).

3. Result and Discussion

Some of the research data obtained are as
follows:

3.1 Shrimp cracker industry wastewater
quality

The results of the analysis of the wastewater
quality of the shrimp cracker industry, as listed
in Table 4.1.

Table 4.1. Data on the quality of the shrimp cracker
industry wastewater before processing

Shrimp
Cracker
Industrial
Wastewater
Quality
Standard
(mg/L)
Governor of
East Java

Level

No Parameter
(mg/L)

1 COD 1146 120

2 BOD 618 50

3 pH 6,2 6-9

Based on the data in table 4.1. As mentioned
above, it can be seen that the COD and BOD levels
of the cracker industrial wastewater are still
above the specified quality standards, so it is
necessary to treat them first before flowing into
the receiving water body.

3.2.  The quality of the cracker industrial
wastewater after processing

The results of the analysis of the quality of the
shrimp cracker industrial wastewater after

aerobic biological treatment with variations in
the incoming wastewater flow rate and the
recycled water flow rate from the treatment are
as listed in table 4.2. and 4.3. below :

Table 4.2. Percentage of COD removal of shrimp cracker industrial wastewater

No Incoming COD Allowance Percent (%)

wastewater The recycled water flow rate from

flow rate the treatment to the wastewater
(litre/hour) flow rate (%)
10 20 30
1 4,5 93,4 95,5 96,4
2 5,5 94,5 97,3 97,5
3 6,5 92,7 96,4 96,6
4 7,5 91,8 93,2 96,1
5 8,5 89,4 92,3 95,2

Table 4.3. Percentage of BOD allowance for shrimp cracker industrial wastewater

Percent Allowance for BOD (%)

No Incoming
wastewater The recycled water flow rate from

flow rate the treatment to the wastewater

(litre/hour) flow rate (%)
10 20 30
1 45 94,8 96,4 97,2
2 5,5 96,2 98,4 97,5
3 6,5 95,3 97,9 97,4
4 7,5 93,8 95,2 96,5
5 8,5 91,4 93,4 94,7

The results of the removal of COD and BOD from
the shrimp cracker industrial wastewater are
listed in table 4.2. and 4.3. above, can be
illustrated graphically as shown in Figures 4.1
and 4.2. below :
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Figure 4.1. Effect of wastewater flow rate and
microorganism recycle rate on the percentage of
wastewater COD removal.
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Figure 4.2. Effect of wastewater flow rate and
microorganism recycle rate on the percentage of
wastewater BOD removal.

Based on Figure 4.1. and 4.2. it can be seen that
the greater the flow rate of incoming
wastewater, the percent removal of COD and
BOD there is an increase and also a decrease this
is due to changes in the flow rate of incoming
wastewater resulting in a smaller contact time in
the contact tank, so the decomposition time of
organic matter into simpler materials. be short.
The best wastewater flow rate is at a wastewater
flow rate of 5.5 liters per hour, with a contact
tank volume of 27 liters, the best contact time is
2.3 hours. The recycle flow rate of treated water
into the stabilization tank also affects the
decrease in COD and BOD levels, where the
greater the recycle rate, the decrease in COD and
BOD levels, there is an increase and decrease,
this is because the greater the recycled treated
water, the shorter the residence time in the
contact tank. and the decrease in COD and BOD
also decreased. The recycle rate of treated water
into the best stabilization tank is 20% based on
the highest decrease in BOD.

4. Conclusion

Aerobic biological wastewater treatment of
shrimp cracker industry with modified contact-
stabilization technology can reduce COD levels
by 97.3% with residual COD of 30.95 mg/L and
BOD: 98.4% with residual BOD 0f 9.91 mg/L and
residence time in the contact tank for 2-3 hours
and in the stabilization tank for 5.4 hours.
Shrimp cracker industrial wastewater after
processing meets quality standards.
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