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The 6th INTERNATIONAL SYMPOSIUM 

ON SUSTAINABLE URBAN DEVELOPMENT 

(The 6th ISoSUD) 2023 

 

 

The International Symposium on Sustainable Urban Development (ISoSUD) is a series of 

international activities organized by the Faculty of Landscape Architecture and Environmental 

Technology, Universitas Trisakti, Jakarta. The event is held once every 3 (three) years with themes 

related to current issues regarding sustainable urban development, in particular related to urban 

environmental management and environmental technologies. The activity aims to facilitate 

academics to publish their research results in order to enhance their scientific expertise as 

researchers. 

 

The 6th ISoSUD in 2023 carried the theme "From Recovery To Resilience: Building A 
Sustainable Future For A Better Life" which means this symposium will focus on how we can 

recover from the difficult times caused by the COVID-19 pandemic and build a better future and 

sustainable. This theme also shows the importance of building resilience in facing future 

challenges, whether related to climate change, economic policies, or other social problems. 

 
The COVID-19 pandemic that swept the world in the last four years has had a significant impact 

on human health, the global economy, and the daily lives of people around the world. It will take 

the concerted efforts of all countries and peoples to overcome this pandemic and rebuild the world 

after it. This pandemic underscores the need for global efforts to strengthen health systems, 

enhance societal resilience, strengthen international cooperation, and accelerate action to achieve 

sustainable development goals and combat climate change. This crisis provides an opportunity to 

make significant changes in the way we view and manage our economic and social activities and 

to create a world that is more sustainable and fairer for all people and our planet. Now is the time 

to make a difference, to make a profound systemic shift towards a more sustainable economy for 

the benefit of our people and our planet. In other words, now is the right time to undertake 

significant transformations in existing economic and social systems, which can help sustainably 

achieve the SDGs and fight climate change to ensure a better future for people and our planet. 

Overall, post-pandemic recovery must be based on the principles of sustainable development 

contained in the SDGs. By integrating the SDG goals into our recovery policies and actions, we 

can create a more sustainable, inclusive, and resilient future for our people and the world. 

 
The 6th ISoSUD was held in the hybrid conference: 

a. Day 1, on Wednesday, August 2nd, 2023, at Building M, 12th floor, Universitas Trisakti, 

Jakarta, Indonesia. There were 130 participants offline and 170 participants on the Zoom 

platform in the plenary session. 
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b. On day 2, on Thursday, August 3rd, 2023, using the Zoom meeting facility, 270 participants 

attended virtually on Day 2.  

In this two-day International Symposium, experts, researchers, and academician shared their 

valuable insights and research findings. These esteemed presenters hail from 58 universities and 

institutions in Filipina, India, Indonesia, Iraq, Japan, Malaysia, Netherlands, Singapura, and 

Taiwan, reflecting the symposium's diverse and inclusive nature. The call paper system that has 

been used since the first ISoSUD in 2008 succeeded in inviting 165 manuscripts (more than 400 

authors) that were presented offline and virtually. Then, 136 from 165 papers were selected further 

to be published in IOP Proceedings Indexed by Scopus. After another review process, 106 

manuscripts were published in IOP EES. To improve the quality of the manuscripts, the organizing 

committee held a Coaching Clinic for Scientific Paper Writing on June 24th, 2023. Prof. Mohamad 

Ali Fulazzaky, Ph.D, delivered the coaching clinic. 

The 6th ISoSUD 2023 involved co-host universities consisting of five from within the country and 

four from abroad: Universitas Jember (UNEJ), Jember, Indonesia; Universitas Islam Indonesia 

(UII), Yogyakarta, Indonesia; Universitas Pasundan (UNPAS), Bandung, Indonesia; Institut 

Teknologi Sepuluh November (ITS), Surabaya, Indonesia; Universitas Indonesia (UI), Jakarta, 

Indonesia; Universiti Teknologi Malaysia (UTM), Malaysia; Universiti Tun Hussein Onn 

Malaysia (UTHM), Malaysia; The University of Kitakyushu, Japan; Chung Yuan Christian 

University (CYCU), Taiwan. During the class presentation session, a presentation from the 

participants representing the 6th ISoSUD co-host was carried out. Besides that, The 6th ISoSUD 

2023 was supported as well by the Indonesian Society of Sanitary and Environment Engineers 

(IATPI), which has continuously supported our symposium since 2008. And sponsored by PT 

Enviro Cipta Lestari. 

 

In the plenary session, some main speakers delivered more focused seminar themes; they were: 

Welcoming Speech: 
Prof. Dr. Kadarsah Suryadi DEA – Rector of Universitas Trisakti 

Opening Speech: 
Ir. Diana Kusumastuti, MT. - Director General of Human Settlements, Ministry of Public Works 

and Public Housing Indonesia 

Plenary Speakers: 
Day-1 
1. Prof. Lin Chi Wang - Chung Yuan Christian University (CYCU), Taiwan 

2. Prof. Ir. Joni Hermana M.Sc.ES., Ph.D – Institut Teknologi Sepuluh November (ITS), 

Indonesia 

Day 2 
3. Prof. Ts. Dr. Azmi Bin Aris - Universiti Teknologi Malaysia (UTM), Malaysia 

4. Prof. Dr. Eng. Toru Matsumoto - University of Kitakyushu, Japan 

5. Associate Prof. Victor R Savage – Nanyang Technological University (NTU), Singapore 
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We believe that this event will be able to facilitate good networking among researchers, scientists, 

engineers, and practitioners with common interests, especially in sharing the latest research results, 

ideas, development, and applications in Sustainable Urban Development. Hopefully, all 

participants enjoyed the seminar and found this experience inspiring and helpful in their 

professional field. Thank you for choosing the 6th ISoSUD as your symposium reference. Let us 

embrace the spirit of collaboration and innovation as we strive towards a sustainable future for a 

better life. We hope to have your pleasant support and participation in the next three years on The 

7th ISoSUD 2026. 

 

Sincerely, 

Assoc. Prof. Ariani Dwi Astuti, ST., MT., PhD 

Chairperson of The 6th International Symposium on Sustainable Urban Development (ISoSUD) 

2023 
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Performance of trembesi seed (Samanea saman) on tempeh 

wastewater treatment (a case study in Semanan Tempeh 

Industry), West Jakarta 

L A Syerin, S Aphirta*, and W Astono 

Environmental Engineering Department, Faculty of Architecture Landscape and 

Environmental Technology, Universitas Trisakti, Jakarta, Indonesia  

 

*aphirtasarah@trisakti.ac.id  

Abstract. Tempeh wastewater contains organic matter, TSS, and high turbidity, which 

negatively impact if discharged directly into water bodies. The use of biocoagulant from trembesi 

seeds to treat wastewater is considered more environmentally friendly, easy to find, and 

affordable. The purpose of this research is to determine how effective trembesi seeds are as a 

coagulant in removing turbidity, Total Suspended Solid (TSS), Biochemical Oxygen Demand 

(BOD), and Chemical Oxygen Demand (COD) from tempeh wastewater in a batch-stirred 

reactor. Jar test with dose variations of 10-700 mg/L, finding the optimum stirring duration for 

coagulation at 200 rpm with time intervals of 1-3 minutes and for flocculation at 80 rpm with 

time intervals of 15, 30, and 45 minutes. The findings show that using a coagulant concentration 

of 500 mg/L resulted in a 63% reduction in turbidity. The optimum coagulation duration is 2 

minutes and flocculation is 30 minutes. BOD initially at 1,245 mg/L decreased by 78% to 273 

mg/L. COD initially at 6,400 mg/L decreased by 40% to 3,840 mg/L. TSS initially at 609 mg/L 

decreased by 66% to 205 mg/L. The percentage of allowance for BOD, COD, TSS, and turbidity 

using a reactor is 68%, 35%, 58%, and 70%. From these results it can be said that trembesi seed 

coagulant is effective in removing BOD, COD, TSS, and turbidity in tempeh wastewater.   

1. Introduction 

The Semanan area is one of the centers of industrial activities producing tofu and tempeh in West 

Jakarta. The behavior of disposing tempeh wastewater directly into the drainage channels has the 

potential for water pollution [1]. Tempeh wastewater is produced from the processes of boiling, soaking, 

and washing soybeans. Tempeh wastewater is biodegradable, has an acidic pH, high content of BOD, 

COD, and TSS. High number of BOD and COD in mg/L can endanger the lives of aquatic biota. 

Increased TSS will inhibit sunlight in the water and disrupting phytoplankton growth [2]. 

 The problem of tempeh wastewater which is a high content of organic matter, TSS, and turbidity can 

be overcame by wastewater treatment through the coagulation-flocculation and sedimentation process. 

Currently, a lot of research are developed to find a substitute for chemical coagulants because these 

coagulants are less environmentally friendly and harmful for human health. The use of biocoagulants 

are considered more environmentally friendly and can be found easily because they can be taken or 

extracted from plants and animals and the price is affordable. Plant extracts that are often used as 

coagulants are seeds, one of which is from trembesi seeds. Trembesi seeds can be used as a coagulant 

because they contain protein, tannin, and calcium. Protein is an effective biocoagulant because it has 

mailto:aphirtasarah@trisakti.ac.id
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cationic polyelectrolytes. Cationic polyelectrolytes can attract and neutralize the negative charge of 

colloidal particles in wastewater, forming larger flocs that settle more easily [3]. Utilization of trembesi 

seed extract at a concentration of 200 mg/L can reduce TSS concentration by 83% [4]. The aim of this 

study is to determine the effectiveness of trembesi seeds as a fot the removal of TSS, BOD, and COD 

in tempeh wastewater using a batch-stirred reactor. 

2. Methods 

2.1. The production of trembesi seed coagulant  

Coagulant from trembesi seeds initiates by preparing trembesi seeds, usually yellowish brown. The 

trembesi seeds are dried for one hour in an oven at 105°C. After drying, the trembesi seeds are further 

processed by grinding them using a blender and subsequently sifting them through an 80 mesh sieve to 

obtain finely powdered trembesi seeds[4]. This finely powdered trembesi seed material is then dissolved 

by combining 1 gram of it with 500 ml of 1 M NaCl solution. Stir the trembesi seed coagulant solution 

with a magnetic stirrer for 15 minutes, then filter to separate the filtrate and the residue. The residue will 

be discarded and the filtrate used as a coagulant during the coagulation process[5]. 

2.2. Determination of sampling location 

Determination of effluent sampling locations begins with visiting two different tempeh production sites. 

The first location is a public kitchen making tempeh and the second location is a tempeh production 

house. The things that are taken into consideration in choosing the sampling location are the volume of 

tempeh wastewater produced and the sampling time. The production house was chosen as the sampling 

location because the wastewater produced is more, this is related to the capacity of the batch reactor that 

will be used. Samples of tempeh wastewater can be taken in the morning so that it is more efficient when 

analyzed in the laboratory. 

2.3. Determination the optimum coagulant dosage and stirring durations 

Various coagulant doses were used including 0, 10, 20, 30, 50, 70, 100, 500, 600, and 700 mg/L. The 

coagulation phase was conducted at a speed of 200 rpm with stirring times of 1, 2, and 3 minutes. 

Subsequently, the flocculation was performed at 80 rpm with durations of 15, 30, and 45 minutes, 

followed by sedimentation for 60 minutes[6]. 

2.4. Experiment of the removal of turbidity, TSS, BOD, and COD utilizing a batch-stirred reactor  

The analysis begins by measuring the initial content of tempeh wastewater to compare it against national 

wastewater quality standards before progressing to the experimental phase. During the determination of 

the optimum coagulant dosage, the trembesi seed coagulant solution was added to the wastewaterat a 

dose ranging from 0-700 mg/L. The turbidity parameter was analyzed to ascertain the ideal coagulant 

dosage. Subsequently, jar test was conducted, involving stirring for 1, 2, and 3 minutes at 200 rpm, 

followed by 80 rpm for 15, 30, and 45 minutes. To identify the optimum coagulation and flocculation 

durations, analyses of turbidity, TSS, BOD, and COD parameters was performed. BOD analysis using 

the winkler titration method refers to Indonesian National Standard (SNI) 6989.72:2009[7]. COD 

analysis using the closed reflux method with titration as outlined in SNI 6989.73:2019[8]. TSS analysis 

using the gravimetric method, referring to SNI 06-6989.3-2004[9]. Turbidity measurement using a 

turbidimeter refers to SNI 06-6989.25-2005[10]. 
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3. Results and Discussions 

The results of the characterization of wastewater from tempeh production are as shown in Table 1. 

 

Table 1. Initial characterization of tempeh wastewater. 

Parameters 
Analysis 

Boiling Soaking Washing Mixed process 

TSS (mg/L) 172 609 135 500 

BOD (mg/L) 2,293 1,245 1,845 1,613 

COD (mg/L) 5,440 6,400 640 7,040 

Turbidity (NTU) 630 - 680 810 – 2,200 110 - 150 1,060 – 1,115 

pH 6 4 5 5 

 

In Table 1, displays results that highlight the notably high levels of BOD and COD in tempeh 

wastewater, indicative of its rich organic composition. In this study, the selected sample originated from 

the soaking process of tempeh production. This choice aligns with the BOD/COD ratio of soaking 

process wastewater, which renders it non-biodegradable and characterized by a substantial TSS content. 

Consequently, the wastewater treatments approach involves coagulation, flocculation, and 

sedimentation. The application of trembesi seed coagulant can remove BOD by 42% and COD by 66% 

in tempeh wastewater[2]. Another consideration pertains to optimizing the efficiency of sampling time. 

Extracted coagulants prove more effective due to increased protein solubility, often achieved using a 

salt solution, commonly NaCl[11]. The extract from trembesi seeds with 1 M NaCl solvent can remove 

turbidity with the percentage of 70.4%[5]. The determination of the ideal coagulant dosage involved 

varying doses of 0, 10, 20, 30, 50, 70, 100, 500, 600, and 700 mg/l. The parameter observed was 

turbidity. The ability to remove turbidity can be seen in Figure 2.  

 

 

Figure 1. The correlation between coagulant dosages and the removal of turbidity. 

 

In Figure 1, the results showed that trembesi seed coagulant can remove turbidity in tempeh wastewater. 

The most significant reduction in turbidity occurred at trembesi seed coagulant dosage of 500 mg/L with 

a turbidity value of 591 NTU. However, when the dose was increased to 600 mg/L, there was a decline 

in the percentage of turbidity removal. This decrease can be attributed to the coagulant dosage exceeding 

the optimal concentration., preventing further binding of colloidal particles in tempeh wastewater. 

Consequently, the previously formed flocs broke apart, leading to a reduction in the percentage of 
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turbidity removal[12]. Jartest aims to determine the optimum stirring time. In this experiment, alum was 

used as a comparison in treating tempeh wastewater. 

 

Figure 2. The relation of coagulation time on the removal of turbidity. 

 

In Figure 2, the optimum turbidity removal with coagulation at a speed of 200 rpm for 2 minutes, 

followed by flocculation at 80 rpm for 30 minutes. During this period, the turbidity decreased to 351 

NTU, representing a 78% reduction. This stirring duration allowed for the optimal formation of flocs, 

resulting in large and more easily settled flocs. Prolonged stirring beyond this point led to the flocs 

reaching their maximum size and subsequently breaking into smaller particles that are challenging to 

settle. Consequently, the effectiveness of the coagulation and flocculation process in turbidity removal 

declined[13]. 

 

Figure 3. The relation of coagulation time on the removal of TSS. 

 

In Figure 3, the optimum TSS concentration removal at a coagulation at a speed of 200 rpm for 2 

minutes, followed by flocculation at 80 rpm for 30 minutes. During this process, the TSS concentration 

decreased to 205 mg/L, representing a 66% reduction. There is a correlation between TSS concentration 

and turbidity. Higher levels of suspended matter in water result in increased turbidity. 

 

Figure 4. The relation of coagulation time on the removal of BOD. 
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Figure 5. The relation of coagulation time on the removal of COD 

 

In Figure 4 and 5, The optimum removal of BOD and COD concentration occurred when coagulation 

at a speed of 200 rpm for 2 minutes, followed by flocculation at 80 rpm for 30 minutes. Under these 

conditions, the BOD concentration reduced to 273 mg/L, representing a 78% reduction. The COD 

concentration reduced to 3,840 mg/L, representing a 40% reduction. The reduction in BOD and COD 

concentrations can be attributed to the tannin content present in the trembesi seed coagulant, which has 

the ability to bind and precipitate organic substances in the tempeh wastewater[2]. 

 

Figure 6. The relation of coagulation time on the removal of pH. 

 

In Figure 6, stirring time can influence on pH changes indirectly, for example through interaction with 

particles or decomposition of organic matter in wastewater (Figure 6). However, this influence is not 

significant enough to result in large pH changes [14]. 

The parameter values of BOD, COD, TSS, turbidity, and pH in tempeh wastewater after treatment 

using a batch-stirred reactor are as shown in Table 2. 

 

Table 2. The outcomes of tempeh wastewater analysis after processing with stirred batch reactor. 

Parameters Influent Reactor Effluent Reactor % Removal Quality Standard 

TSS (mg/L) 609 254 58% 100 

BOD (mg/L) 1,245 395 68% 150 

COD (mg/L) 6,400 4,160 35% 300 

Turbidity  (NTU) 1,605 479 70% - 

pH 4.1 3.8   6 - 9 
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In Table 2, the analysis results of parameters BOD, COD, TSS, turbidity, and pH indicate that they do 

not meet the quality standards set by the Minister of Environment Regulation Number 5 of 2014. As a 

result, additional treatment is needed for the liquid effluent from the reactor before it can be safely 

discharged into the environment. 

4. Conclusion 

A dose of 500 mg/L of  trembesi seed coagulant proved effective in reducing the concentrations of BOD, 

COD, TSS, and turbidity using a batch-stirred reactor. Specifically, BOD decreased by 68%, COD by 

35%, TSS by 58%, and turbidity by 70%. However, it’s important note that the BOD, COD, and TSS 

parameters still did not meet the quality standards of the Minister of Environment Regulation Number 

5 of 2014 concerning wastewater quality standards. Consequently, additional treatment is necessary to 

ensure that the tempeh wastewater can be safely discharge into the environment.  
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