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ABSTRACT 

WWTP in Cilegon City demonstrates a strong commitment to controlling 
environmental pollution through the operation of its Wastewater Treatment Plant 
(WWTP). This study aims to evaluate the quality of treated effluent and assess the 
effectiveness of the WWTP in reducing key pollution parameters: Biochemical 
Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total Suspended Solids 
(TSS), and free ammonia (NH₃-free). Wastewater samples were collected from the 
WWTP inlet every three months and from the outlet monthly, each consisting of 2 
liters, and analyzed in accordance with Indonesian environmental standards 
(PERMENLH No. 5 of 2014). The analysis showed that the treated effluent met 
regulatory quality standards, with pollutant removal efficiencies reaching 96.55% for 
TSS, 87.28% for BOD, 79.86% for COD, and 99.76% for NH₃-free. These findings 
indicate that the WWTP functions effectively, with high removal efficiency for both 
organic and inorganic pollutants, thus ensuring compliance with environmental 
regulations and highlighting its success as a model for Hospital wastewater 
management. 
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1. INTRODUCTION 

Hospital as health service institutions produce 
complex and varied liquid waste, caused by various 
medical and non-medical activities. This liquid waste 
generally contains domestic, pharmaceutical, 
laboratory, and infectious waste components, which 
if not managed properly can pollute the 
environment by increasing levels of biochemical 
oxygen demand (BOD), chemical oxygen demand 
(COD), total suspended solids (TSS), and pathogenic 
microorganisms. In Indonesia, the management of 
Hospital liquid waste is regulated in the Decree of 
the Minister of Environment No. 5 of 2014, which 
requires every Hospital to treat wastewater to meet 
environmental quality standards before being 
discharged. The implementation of effective 
treatment technologies—both biologically, 
chemically, and physically—is essential to ensure 

compliance with regulations and minimize the risk of 
pollution  [1] [2]. 

XYZ Hospital in Cilegon City is a real example of a 
health institution that has a high commitment to 
environmental management through the operation 
of a wastewater treatment plant (WWTP) that is in 
accordance with legal provisions. The WWTP system 
implemented at WWTP utilizes a combination of 
physical, chemical, and biological processes to 
reduce pollutant levels such as BOD, COD, TSS, and 
the burden of pathogenic microorganisms before 
the wastewater is released into the environment [3]. 
The application of the precautionary principle in 
medical waste management at XYZ Hospital also 
supports sustainable development goals and 
maintains the health of the aquatic ecosystem 
around the Hospital. Evidence from various similar 
studies in Indonesia shows that WWTP that is 
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optimally designed and operated is able to protect 
public health and environmental quality [1]. 

In general, Hospital waste is classified into three 
main groups, namely solid, liquid, and gas waste. 
Each category of waste has its own characteristics 
and has the potential to cause serious 
environmental impacts if not handled with the right 
processing methods [4]. Hospital liquid waste, 
especially that classified as hazardous and toxic 
waste (B3), generally contains toxic, pathogenic, and 
infectious compounds. If this waste is not treated 
adequately, its contents can accumulate in the food 
chain and pollute the surrounding environment, 
including soil, water, and have an impact on living 
organisms such as plants, animals, and humans. This 
not only threatens public health, but can also reduce 
environmental quality and damage natural 
resources sustainably. 

Therefore, every hospital is required to carry out 
thorough waste treatment before discharging it into 
the receiving water body. This treatment must 
comply with the standard quality of Hospital 
wastewater as stipulated in national regulations 
such as the Decree of the Minister of Environment 
No. 05 of 2014 and the Regulation of the Minister of 
Environment and Forestry No. 68 of 2016. One of 
the technologies used is the Wastewater Treatment 
Plant (WWTP), which aims to significantly reduce 
pollutant parameters such as BOD, COD, TSS, pH, 
temperature, and free ammonia [5]. 

Based on these problems, this study aims to 
analyze the quality of liquid waste at the WWTP 
outlet and evaluate the effectiveness of its WWTP 
system. The evaluation was carried out by assessing 
the efficiency of reducing the main parameters such 
as BOD, COD, TSS, temperature, pH, and free 
ammonia. The results of similar studies show that 
the effectiveness of wastewater treatment systems 
in several Hospitals in Indonesia is able to reduce 
pollutant parameters by more than 90%, although 
some still face challenges in controlling pH and 
ammonia. 

2. MATERIALS AND METHODS 

2.1. Materials 

This study used liquid waste as the main 
material taken from two collection points, namely 
the inlet and outlet of the Wastewater Treatment 
Plant (WWTP) at XYZ Hospital in Cilegon City. Each 
sample of liquid waste was collected as much as 2 
liter per point by considering the specified collection 
frequency. The liquid waste taken reflects the 
characteristics of water quality before and after the 

treatment process, which is then analyzed to assess 
the effectiveness of WWTP performance in reducing 
pollutant levels. 

The tools used in the research process include 
sterile sampling bottles that function to take and 
store samples, and a camera used to document 
sampling activities in the field. Temperature 
measurements were taken using a digital 
thermometer directly during sampling. For 
laboratory analysis purposes, a set of standard test 
equipment was used to measure wastewater quality 
parameters, namely Biochemical Oxygen Demand 
(BOD), Chemical Oxygen Demand (COD), Total 
Suspended Solids (TSS), pH, temperature, and free 
ammonia (NH₃). All tools used have met water 
quality analysis standards to ensure the accuracy 
and validity of the data obtained. 

2.2. Experimental procedure 

This study was conducted over a period of six 
months, located at WWTP of XYZ Hospital in Cilegon 
City. Sampling of liquid waste was carried out at two 
strategic points, namely the inlet (entering the 
wastewater treatment plant) and outlet (exiting the 
wastewater treatment plant) at Wastewater 
Treatment Plant. The frequency of sampling was 
determined differently for each point: samples at 
the inlet were taken every three months, while 
samples at the outlet were taken once a month. 

Each sample was collected as much as 2 
liter using a sterile sampling bottle to maintain 
authenticity and prevent contamination. All samples 
that had been coded and packaged with standard 
procedures were then sent to an accredited 
laboratory for analysis based on standardized 
parameters, referring to the provisions of the 
Regulation of the Minister of Environment of the 
Republic of Indonesia Number 5 of 2014 concerning 
Hospital Wastewater Quality Standards. The 
effectiveness of the wastewater treatment plant 
was calculated based on the percentage reduction 
in pollutant levels from the inlet to the outlet. 
Evaluation of liquid waste quality is also carried out 
by comparing water quality data with quality 
standards adjusted based on Decree of the Minister 
of Environment No. 115 of 2003 concerning 
Guidelines for Determining Water Quality Status, 
also known as the STORET method. 

3. RESULTS AND DISCUSSION 

This study aims to evaluate the 
effectiveness of the Wastewater Treatment Plant 
(WWTP) of XYZ Hospital based on the parameters of 
liquid waste water quality, namely temperature, 
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TSS, BOD, COD, pH, and free ammonia (NH₃). The 
evaluation was carried out by comparing the 
measurement results between the inlet and outlet 
sections of the WWTP and assessing the 
effectiveness of treatment for each parameter. 

3.1. Temperature 

The results of wastewater temperature 
measurements in the wastewater treatment plant 
showed that the average outlet temperature of 
29.5°C remained within the optimal range for the 

biodegradation process. This temperature condition 
plays an important role in maintaining the activity of 
dominant decomposing microorganisms in 
biological treatment. According to Quraini et al. [6], 
the optimal temperature for the anaerobic process 
in the wastewater treatment plant is between 35–
55°C, while the aerobic process remains effective at 
temperatures around 25–35°C, which indicates that 
the outlet temperature at wastewater treatment 
plant still supports the biodegradation process 
efficiently. 

Table 1. Temperature data at inlet and outlet 

Month Temperature (0C) Standard Limit (0C) 

Inlet Outlet 

1 30 30  

2 30 30  

3 30 30 30 

4 30 30  

5 30 28  

6 30 28  

Average 30 29.5  

 

The insignificant decrease in temperature 
indicates that the treatment process does not cause 
drastic thermal changes that could affect the 
balance of the microbiological ecosystem in the 
WWTP. Another study by Aniriani et al.  [7], also 
confirmed that controlling temperature within the 
optimal range can accelerate the pollutant 
degradation process, so that the efficiency of 
wastewater treatment increases significantly. In 
addition, Pasetia & Nurkhasanah [8], showed that a 
stable temperature in the WWTP helps maintain 
dissolved oxygen levels which are essential for the 
activity of aerobic bacteria in the biodegradation 
process. Therefore, achieving a stable and 
appropriate temperature in wastewater treatment 
plant strengthens the statement that the treatment 
process carried out has been carried out optimally in 
supporting the balance of the microbiological 
ecosystem in the treatment system. 

 

3.2. Total Suspended Solid (TSS) 

The effectiveness of TSS reduction of 96.55% 
achieved by the wastewater treatment plant shows 
excellent performance in controlling physical 
parameters of wastewater. This level of efficiency 

far exceeds the results of several previous studies. 
Rhofita & Russo [9], reported that the treatment of 
sugar industry wastewater at WWTP in Kediri and 
Sidoarjo Regencies achieved an average TSS 
reduction effectiveness of 89%, with the 
sedimentation process as a key stage in the 
treatment. 

Similarly, Rarasari et al. [10],in a study at the 
Suwung Denpasar WWTP noted that the 
effectiveness of TSS reduction was greatly 
influenced by the efficiency of sedimentation in the 
sedimentation pond and effluent canal, which could 
support the overall performance of the WWTP. In 
addition, Wibowo & Yogisutanti [11], found that the 
application of an aerobic biological system at the Dr. 
HA Rotinsulu Lung Hospital was able to reduce TSS 
to an effectiveness of 94%, which emphasized that 
the combination of sedimentation and biological 
processes was very effective in reducing suspended 
solids content in Hospital wastewater.  

 

 

 



Safril Kartika Wardana, Syariful Maliki, Fikri Maulana, Dadi Cahyadi 
Analysis of The Effectiveness of the Wastewater Treatment Installation and The Quality of Liquid Waste at XYZ Hospital in 
Cilegon City 

 

70 
 

RiCE: Research in Chemical Engineering, Volume 4, No. 2, 2025 (67 -75) 

 

 

Table 2. TSS data on waste input and output 

Month TSS (mg/L) Standard Limit (mg/L) Treatment  
Effectiveness (%) 

Inlet Outlet 

1 52 4  

 

 

30 

 

 

 

96.55 

2 52 3 

3 52 3 

4 151 2 

5 151 7 

6 151 2 

Average 101.5 3.5 

 

 

 Compared to Arifin's [12] study at the X 
Hospital, Banjar Regency, which recorded a TSS 
effectiveness of 86%, the results at the XYZ 
HOSPITAL showed higher efficiency. This reflects the 
high effectiveness of the sedimentation and 
filtration processes in the WWTP system. The final 
TSS value was much lower than the threshold of 30 
mg/L. The achievement of the wastewater 
treatment plant which is higher than the average 
literature indicates that the design and operation of 
the sedimentation and filtration units have been 
running optimally, so that they are able to meet and 
exceed the established quality standards. 

3.3. Biochemical Oxygen Demand (BOD) 

The effectiveness of BOD reduction of 87.28% in 
the wastewater treatment plant shows excellent 
treatment system performance, especially in the 
biofilter unit and aeration process. This reduction 
rate is higher than the research results of Manurung 
et al. [13], at Ansari Saleh Hospital which recorded 
an effectiveness of 81.6%, reflecting that the design 
and operation of the biological unit in the 
wastewater treatment plant have been optimal in 
decomposing organic compounds that require 
dissolved oxygen. 

 

Table 3. BOD data at inlet and outlet 

Month BOD (mg/L) Standard Limit (mg/L) Treatment  
Effectiveness (%) 

Inlet Outlet  

1 30 4  

 

 

50 

 

 

 

87,28 

2 30 10 

3 30 5 

4 58 4 

5 58 9 

6 58 2 

Average 44 5.6 

 
Similar research by Samina et al. [14], also 

showed that the domestic wastewater treatment 
system in Cirebon City was able to achieve BOD 
reduction effectiveness in the range of 80-90%, 
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where efficiency was greatly influenced by the 
quality of aeration and the stability of the 
microorganism population in the biological process 
[14]. In addition, Aniriani et al. [7],reported that the 
application of the Moving Bed Biofilm Reactor 
(MBBR) significantly increased the effectiveness of 
BOD reduction in domestic wastewater treatment 
plants, with reduction results reaching more than 
85%. 

This decrease is better than the results of 
Manurung et al. [13] which recorded a BOD 
effectiveness of 81.6% at Ansari Saleh Hospital. This 
shows that the wastewater treatment plant has a 
more optimal biofilter and aeration system in 
decomposing dissolved organic matter that requires 
oxygen. 

 

3.4. Chemical Oxygen Demand (COD) 

The effectiveness of COD decrease of 
79.86% achieved by the WWTP shows very good 
performance, especially in handling organic and 
inorganic compounds that are difficult to 
decompose biologically. This figure is better than 
the study by Waang et al. [15], at the W.Z. Yohanes 
Kupang Hospital which recorded a reduction of only 
75%, indicating that the combination of 
electrocoagulation and membrane filtration 
processes at the WWTP is able to increase the 
efficiency of removing non-biodegradable 

compounds. 

 

Table 4. COD data at inlet and outlet 

Month  COD (mg/L) Standard Limit (mg/L) Treatment  
Effectiveness (%) 

Inlet Outlet 

1 100 18  

 

 

80 

 

 

 

 

79,86 

2 115 52 

3 115 27 

4 176 22 

5 176 47 

6 176 10 

Average 145.5 29.3 

 
Another study by Samina et al. [14], also showed 

that the effectiveness of COD reduction in domestic 
wastewater treatment plants in Cirebon City can 
reach 80-85% if the aeration and biological 
treatment processes run optimally. In addition, 
Aniriani et al. [7], reported that the addition of 
Moving Bed Biofilm Reactor (MBBR) in wastewater 
treatment plants can increase COD reduction due to 
the efficiency of biofilm in decomposing complex 
organic substances. Similar research by Rarasari et 
al. [10], at Suwung Denpasar Wastewater Treatment 
Plant showed that optimizing the organic material 
decomposition process at the biological stage 
greatly contributed to increasing the effectiveness 
of COD reduction to nearly 80%, reinforcing that the 
right combination of technologies is the key to the 
success of wastewater treatment plants. Thus, the 
use of combination technology at Wastewater 
Treatment Plant has proven effective in improving 
the performance of wastewater treatment systems, 

so that they can meet environmental quality 
standard requirements. 

 

3.5. pH 

The stability of the wastewater pH in the WWTP, 
which was recorded at an average of 8.03 after the 
treatment process, shows that the treatment 
system is able to maintain an optimal environment 
for biological processes. The pH value that remains 
within the standard quality range of 6–9 supports 
the continuity of microorganism activity, especially 
in the aeration process. This is in line with research 
by Rawis et al. [16], which shows that a stable pH in 
the Hospital wastewater treatment is an indicator of 
the success of controlling the wastewater treatment 
process and contributes to the effectiveness of the 
decomposition of organic compounds. 
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Table 5. pH data at inlet and outlet 

Month pH Standard Limit 

Inlet Outlet 

1 8 8  

 

 

6-9 

2 8 8.2 

3 8 8 

4 8 8 

5 8 8 

6 8 8 

Average 8 8.03 

 

In addition, Ahmad et al. [17], also reported 
that pH stability in biological reactors is greatly 
influenced by the balance of alkalinity and volatile 
acids produced during wastewater treatment, 
where pH control is key to maintaining optimal 
performance of the WWTP unit. These results are 
also consistent with the findings of Hutabarat et al. 
[18] , which emphasize that proper pH regulation 
will increase colloid stability and sedimentation 
processes, so that the quality of the wastewater 
produced meets environmental quality standards 
[18]. Thus, pH stability in the wastewater treatment 
plant strengthens the role of the treatment system 
in producing effluent that is safe for the 
environment. 

3.6. Free Amonia (NH3) 

The 99.76% reduction in free ammonia (NH₃) 

achieved by the wastewater treatment plant 

demonstrates a very superior performance in the 

nitrogen treatment process. This finding far exceeds 

the effectiveness of conventional contact aeration 

systems—for example, membrane bioreactors 

(MBRs) demonstrated ammonia removal 

capabilities of up to 98.3%, as recorded in pilot 

studies on industrial wastewater Dvorak et. al [19]—

confirming the superiority of implementing biofilter 

and membrane bioreactor technologies in modern 

wastewater treatment systems. 

Table 6. Free NH3 data at inlet and outlet 

 

The nitrification process that occurs in the 
biofilter plays a key role, where nitrifying bacteria 
convert ammonia to nitrate, thereby significantly 
reducing wastewater toxicity. A study by Rarasari et 

al. [10], at the Suwung Denpasar WWTP also showed 
that high effectiveness in reducing ammonia is 
closely related to pH stability, dissolved oxygen 

Month Free Amonia (NH3) Standard Limit (mg/L) Treatment  
Effectiveness (%) 

Inlet Outlet 

1 4 0.2  

 

 

1 

 

 

 

 

99.76 

2 4 0.9 

3 4 0.01 

4 1.3 0.06 

5 1.3 0.01 

6 1.3 0.02 

Average 2.65 0.02 
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availability, and the population of nitrifying bacteria 
in the biological reactor unit. 

In addition, a recent study by Aniriani et al. [7], 
reported that the integration of MBBR (Moving Bed 
Biofilm Reactor) can increase the efficiency of 
nitrogen reduction in domestic wastewater, in line 

with the high performance achieved at the 
wastewater treatment plant. With this almost 
perfect effectiveness, the wastewater treatment 
plant not only meets, but exceeds environmental 
quality standards for ammonia parameters, while 
also contributing to reducing the risk of 
eutrophication in receiving water bodies.

 
Table 7. STORET Method measurement results 

 

 

3.7. Analisys of STORET 

Evaluation of the wastewater quality of the 
wastewater treatment plant using the STORET 
method resulted in a total score of 0, which 
indicates that the quality of the processed water is 
in category A (very good). These results indicate that 
all standard quality parameters have been 
consistently met, starting from temperature, TSS, 
pH, BOD, COD, to free ammonia. The STORET 
method is a comprehensive evaluation reference 
because it takes into account parameter deviations 
from the established standards, as also stated in the 
study of Rawis et al. [16], where the application of 
the STORET method to the Bhayangkara Manado 
Hospital WWTP was effective in assessing the 
performance of Hospital wastewater treatment. 

According to Hutabarat et al. [18], the 
stability of all parameters within the established 
quality limits indicates that the control of biological, 
physical, and chemical processes in the wastewater 
treatment plant is running effectively, which 
contributes to the achievement of a very good 
STORET value. Thus, the results of the STORET 
evaluation at the wastewater treatment plant show 
that the treatment system not only meets 
regulatory obligations but also actively contributes 
to maintaining environmental quality [20]. 

 

4. CONCLUSION 

  The results of the study indicate that the 
Wastewater Treatment Plant (WWTP) at XYZ 
Hospital which is managed by PT. Enviro Global 
Persada with the Decentralized Wastewater 
Treatment System (DEWATS) and activated sludge, 
is effective in treating liquid waste. Evaluation of the 
TSS, BOD, COD, and free-NH₃ parameters resulted in 
efficiencies of 96.55%, 87.28%, 79.86%, and 99.76%, 
respectively, with the quality of the wastewater 
treatment plant outlet meeting the established 
quality standards. The STORET method assessment 
showed a Total Score of 0, so that the WWTP of XYZ 
Hospital was categorized as class A (Meets Quality 
Standards) according to the Regulation of the 
Minister of Environment No. 5 of 2014. 
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Parameter Unit Standard 

Limit 

Measurement Results Total 
Score 

Maximal Score Minimal Score Mean Score 

Temperature C 30 30 0 28 0 29.1 0 0 

TSS mg/L 30 7 0 2 0 3.5 0 0 

pH - 6-9 8.2 0 8 0 8.03 0 0 

BOD mg/L 50 10 0 2 0 5.6 0 0 

COD mg/L 80 52 0 52 0 29.3 0 0 

Free-NH3 mg/L 1 0.9 0 0.01 0 0.2 0 0 

Total Score STORET 0 



Safril Kartika Wardana, Syariful Maliki, Fikri Maulana, Dadi Cahyadi 
Analysis of The Effectiveness of the Wastewater Treatment Installation and The Quality of Liquid Waste at XYZ Hospital in 
Cilegon City 

 

74 
 

RiCE: Research in Chemical Engineering, Volume 4, No. 2, 2025 (67 -75) 

CREDIT AUTHORSHIP CONTRIBUTION 
STATEMENT 

Safril Kartika Wardana: Conceptualization, 
methodology, validation, writing – original draft. 
Syariful Maliki: writing – review and editing. Fikri 
Maulana: investigation, methodology, data 
curation. Dadi Cahyadi: Supervision, validation 

 

REFERENCES 

[1] B. L. Tampang and E. Riani, “Effectiveness of 

Hospital Wastewater Management on 
Water Quality, Socio-Economic Condition 
and Social Perception: a Case Study in Rsup 
Prof. Dr. R. D. Kandou, Manado, Indonesia,” 
Poll Res, vol. 39, no. 3, pp. 553–561, 2020. 

[2] R. Rame, H. Pranoto, R. Winahyu, M. Sofie, 
B. Raharjo, and A. Utomo, “High 
Performance approaches on wastewater 
Treatment Technologies in Hospital and 
Community Health center in Indonesia,” 
Sustain., vol. 11, no. 1, pp. 1–14, 2017. 

[3] I. Nuraini and H. Darpito, “Pengaruh 
Pembubuhan Kaporit Terhadap Parameter 
Ph Dan Amonia Effluent Pengolahan Air 
Limbah Rumah Sakit,” J. Techlink, vol. 2, no. 
1, pp. 8–16, 2023, doi: 
10.59134/jtnk.v2i1.485. 

[4] WHO, “Safe management of wastes from 
healthcare activities,” pp. 31–33, 1999. 

[5] T. E. Makaraung, I. R. Mangangka, and R. R. 
I. Legrans, “Analisa Efektivitas Pengolahan 
Limbah Cair RSUD Noongan,” J. TEKNO  
https//ejournal.unsrat.ac.id/, vol. 20, pp. 
511–518, 2022. 

[6] N. Quraini, M. Busyairi, and F. Adnan, 
“Evaluasi Kinerja Instalasi Pengolahan Air 
Limbah (Ipal) Komunal Berbasis Masyarakat 
Kelurahan Masjid Samarinda Seberang,” J. 
Teknol. Lingkung. UNMUL, vol. 6, no. 1, p. 1, 
2022, doi: 10.30872/jtlunmul.v6i1.7231. 

[7] G. W. Aniriani, M. S. A. Putri, and T. 
Nengseh, “Efektivitas Penambahan Moving 
Bed Biofilm Reactor (MBBR) Terhadap 
Kualitas Air Limbah di Instalasi Pengolahan 
Air Limbah Pondok Pesantren Mahasiswa 
Universitas Islam Lamongan,” J. Ilm. Sains, 
vol. 22, no. 1, p. 67, 2022, doi: 
10.35799/jis.v22i1.35562. 

[8] A. T. Pasetia, S. D. Nurkhasanah, and H. P. 
Sudarminto, “Proses Pengolahan Dan 

Analisa Air Limbah Industri Di Instalasi 
Pengolahan Air Limbah (Ipal),” DISTILAT J. 
Teknol. Separasi, vol. 6, no. 2, pp. 491–498, 
2023, doi: 10.33795/distilat.v6i2.159. 

[9] E. I. Rhofita and A. E. Russo, “Efektifitas 
Kinerja Instalasi Pengolahan Air Limbah 
(IPAL) Industri Gula di Kabupaten Kediri dan 
Kabupaten Sidoarjo,” J. Teknol. Lingkung., 
vol. 20, no. 2, p. 235, 2019, doi: 
10.29122/jtl.v20i2.3469. 

[10] D. M. G. Rarasari, I. W. Restu, and N. M. 
Ernawati, “Efektivitas Pengolahan Limbah 
Domestik di Instalasi Pengolahan Air Limbah 
(IPAL) Suwung-Denpasar, Bali,” J. Mar. 
Aquat. Sci., vol. 5, no. 2, p. 153, 2018, doi: 
10.24843/jmas.2019.v05.i02.p01. 

[11] A. Wibowo, L. Hotmaida, and G. Yogisutanti, 
“Efektivitas Instalasi Pengolahan Air Limbah 
Secara Biologis Aerobik Terhadap 
Penurunan Kadar Cod, Bod, Ph, Tss Dan Mpn 
Coliform Di Rumah Sakit Paru Dr. H. a. 
Rotinsulu,” J. Ilmu Kesehat. Immanuel, vol. 
17, no. 1, pp. 46–53, 2023, doi: 
10.36051/jiki.v17i1.208. 

[12] A. Arifin, I. Istiqamah, and H. Sulaiman, 
“Efektifitas Instalasi Pengolahan Air Limbah 
Rumah Sakit ‘X’ Kabupaten Banjar,” J. 
Kesehat. Lingkung., vol. 13, no. 235, p. 245, 
2016, [Online]. Available: 
http://digilib.unila.ac.id/4949/15/BAB 
II.pdf. 

[13] A. S. Manurung, Sunarto, and Wiryanto, 
“Efektivitas Instalasi Pengolahan Limbah 
Dan Kualitas Limbah Cair Rumah Sakit 
Umum Daerah dr. H.M. Ansari Saleh Di Kota 
Banjarmasin,” J. Ekosains, vol. 7, no. 3, pp. 
21–29, 2015. 

[14] S. Samina, O. Setiani, and P. Purwanto, 
“April 2013 SAMINA, SETIANI,O., 
PURWANTO ; EFEKTIVITAS IPAL DOMESTIK 
37,” Lingkungan, J. Ilmu E-coli, Pencemar 
Organik D A N, vol. 11, no. 1, pp. 36–42, 
2013. 

[15] D. G. Waang, H. Fernandez, and R. Ramang, 
“Analisis Efektivitas Instalasi Pengolahan Air 
Limbah Dan Penilaian Masyarakat Terhadap 
Pengolahan Limbah Cair Rumah Sakit Umum 
W. Z. Yohanes Kupang,” Bumi Lestari J. 
Environ., vol. 16, no. 2, p. 92, 2016, doi: 
10.24843/blje.2016.v16.i02.p02. 

[16] L. Rawis, I. R. Mangangka, and R. R. . Legrans, 



Safril Kartika Wardana, Syariful Maliki, Fikri Maulana, Dadi Cahyadi 
Analysis of The Effectiveness of the Wastewater Treatment Installation and The Quality of Liquid Waste at XYZ Hospital in 
Cilegon City 

 

75 
 

RiCE: Research in Chemical Engineering, Volume 4, No. 2, 2025 (67 -75) 

“Analisis Kinerja Instalansi Pengolahan Air 
Limbah (IPAL) di Rumah Sakit Bhayangkara 
Tingkat III Manado,” Tekno, vol. 20, pp. 233–
243, 2022, [Online]. Available: 
https://ejournal.unsrat.ac.id/index.php/tek
no/article/view/42567. 

[17] Yasmarli, A. Ahmad, and E. HS, “Pengaruh 
terhadap Alkalinitas, Asam Volatil dan PH 
dalam Pengolahan Sludge Instalasi 
Pengolahan Air Limbah (IPAL) Pulp dan 
Kertas Menggunakan Bioreaktor Hibrid …,” 
Jom FTEKNIK, vol. 3, no. 1, pp. 1–11, 2016, 
[Online]. Available: 
https://www.neliti.com/publications/20196
6/pengaruh-waktu-tinggal-hidrolik-
terhadap-alkalinitas-asam-volatil-dan-ph-
dalam-p. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[18] D. M. Hutabarat, W. S. Witasari, and R. 
Baskoro, “Pengaruh Jenis Koagulan Dan 
Variasi Ph Terhadap Kualitas Limbah Cair Di 
Instalasi Pengolahan Air Limbah Pt Kawasan 
Industri Intiland,” DISTILAT J. Teknol. 
Separasi, vol. 8, no. 3, pp. 588–594, 2023, 
doi: 10.33795/distilat.v8i3.464. 

[19] L. Dvořák, J. Svojitka, J. Wanner, and T. 
Wintgens, “Nitrification performance in a 
membrane bioreactor treating industrial 
wastewater,” Water Res., vol. 47, no. 13, pp. 
4412–4421, 2013, doi: 
10.1016/j.watres.2013.03.053. 

[20] S. Asuhadi, “Status Mutu Air Pelabuhan 
Panggulubelo Berdasarkan Indeks Storet 
Dan Indeks Pencemaran,” J. Kelaut. Nas., 
vol. 13, no. 2, 2018, doi: 
10.15578/jkn.v13i2.6475. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


