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IBASC 2021

Overview

The International Bioprocessing Association Subject Conference (IBASC-2021) on Sustainable

technologies for bioresource utilization: Bio-based products, bioenergy, and environmental

protection, is being organized jointly by the Universitas Gadjah Mada (UGM) and International

Bioprocessing Association (IBA). The conference will be held virtually on August 3-5, 2021 in

conjunction with the Workshop on High Impact Publication by the Editor in Chief of Bioresource

Technology (Elsevier), Mini Class : Anaerobic Digestion Research, and Indonesian Society for Smart

Biomaterial and Tissue Engineering Meeting.

The IBASC-2021 will bring together speakers and experts in various branches of bioprocess

engineering from international/national universities, industries, research institutions, and also

students. The conference will be a precious stage for participants to share the knowledge,

experience, and the state of the art in the research and technology for bioprocessing applications.

Furthermore, the Forum could provide opportunities to enlarge collaboration among the

participants.

In conjunction with IBASC-2021, the Indonesian Society for Smart Biomaterial and Tissue Engineering

Meeting will provide a platform for researchers from various multi-disciplines such as engineering,

material science, biology and medicine as well as all stakeholders, including industrial scientists,

clinicians, and regulatory professionals to share and to discuss the cutting edge of biomaterials

innovation for promoting human health.

Program
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August 3, 2021 High Impact Publication Workshop 

August 3, 2021 Mini Class : Anaerobic Digestion Research

August 4-5, 2021 Conference 

August 5, 2021 Indonesian Society for Smart Biomaterial and Tissue Engineering Meeting 

Plenary Speakers:
1. Prof. Ashok Pandey (CSIR-Indian Institute of Toxicology Research, India)

2. Prof. Masaru Tanaka (Kyushu University, Japan)

3. Prof. Meng-Jiy Wang (National Taiwan University of Science and Technology, Taiwan)

Scope/topics

The scope of the conference will be:

Biomaterial engineering

Environmental biotechnology

Industrial biotechnology

Upstream/downstream bioprocess engineering

Bioenergy/biofuel

Food technology/engineering

Waste (water) to Resources

Publications

Selected papers will be published in:

Special Issue of Bioresource Technology (Elsevier, Q1)

ASEAN Journal of Chemical Engineering (Q4)

Jurnal Rekayasa Proses (SINTA 2)

IOP Conference Series: Material Science and Engineering (Indexed by Scopus)

Important Date

March 29,

2021
Abstract submission deadline

April 30, 2021 Abstract submission deadline (extended)

May 10, 2021 Abstract acceptance noti�cation

June 14, 2021 Full paper submission deadline

June 14, 2021 Deadline for Early Bird Online Registration and Payment
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July 13, 2021 Deadline for Regular Online Registration and Payment

July 26, 2021 Deadline for Camera-Ready Paper Submission

Aug 4-5, 2021 Conference

Registration fee

1. Registration fee for Conference

 Local Participants:

 Early Bird Fee    Regular Fee     

 Presenter  

 Student  600,000 IDR   750,000 IDR 

 Academician  750,000 IDR   900,000 IDR 

 Industrial Practioner  1,000,000 IDR   1,250,000 IDR 

 Non-presenter  500,000 IDR   650,000 IDR 

 International Participants:

 Early Bird Fee    Regular Fee     

 Presenter

 IBA member  60 USD   70 USD 

 Non-IBA member - Student  55 USD   65 USD 

 Non-IBA member - Non-Student   85 USD   95 USD 

 Non-presenter  50 USD   60 USD 

The registration fee is inclusive of:

Attendance to all sessions

E-Certi�cate of Presentation / Participation

*Additional publication fees will be charged according to journal publication fees. 

2. Registration fee for Workshop

High Impact Publication Workshop : 

Local : 500,000 IDR

International : 75 USD

Mini Class : Anaerobic Digestion Research :

Local : 500,000 IDR

International : 75 USD
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Register

Abstract Submission: 

Please submit your abstract using EDAS (https://edas.info/N27323)

The abstracts must be submitted in doc format using the abstract template. (�le/Abstract

Template-IBASC2021.docx)

You will need to register with EDAS (if you have not already done so) prior to uploading the

paper. Please see EDAS instructions for authors for addition information.

(https://edas.info/doc/authors.html)

Payment Method

Payment via Bank Transfer 

Account Number : 9888817234180347 

Account Name : UGM TK JTKM SPONSORSHIP INSTITUSI 

Bank : BANK NEGARA INDONESIA 

Swift code : BNINIDJAXXX 

Bank Address : Jl. Persatuan No. 1, Sleman, Yogyakarta, Indonesia 

Payment notices: PaperCode, e.g. #12345678 

Please send payment con�rmation to chemengevent.ft@ugm.ac.id with the following notices:

i. subject: Payment receipt_paper code_full name of person who will be presenter (e.g. payment

receipt_12345678_Danang Tri Hartanto) 

OR full name_non presenter for non presenter (e.g. Danang Tri Hartanto_non presenter)

ii. attachment: payment receipt with format: papercode_full name of person who will be

presenter 

(e.g. 12345678_Danang Tri Hartanto)

iii. attachment: student proof/student card if register as student

Committee

Scienti�c Committee

https://edas.info/N27323
https://chemeng.ugm.ac.id/ibasc2021/file/Abstract%20Template-IBASC2021.docx
https://edas.info/doc/authors.html
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1. Prof. Ashok Pandey  

(CSIR-Indian Institute of Toxicology Research, India)

2. Prof. Samir Kumar Khanal 

(University of Hawaii-Manoa, USA)

3. Prof. Meng-Jiy Wang  

(National Taiwan University of Science and Technology, Taiwan)

4. Prof. Masaru Tanaka  

(Kyushu University, Japan)

5. Ir. Ricky Hikmawan Wargakusumah 

(Chairman of BKKPII, Badan Kejuruan Kimia Persatuan Insinyur Indonesia)

6. Prof. Udin Hasanudin 

(Asosiasi Biogas Indonesia)

7. Dr. Dai-Viet N. Vo  

(Nguyen Tat Thanh University, Vietnam)

8. Dr. Cheng Chin Kui 

(Khalifa University of Science and Technology, Abu Dhabi)

9. Dr. Worajit Setthapun  

(Chiang Mai Rajabhat University, Thailand)

10. Prof. Christian Larroche 

(University Auvergne Clermont, Clermont Ferrand, France)

11. Prof. Mark Wilkins 

(University of Nebraska-Lincoln, Nebraska, USA)

12. Dr. Thallada Bhaskar 

(CSIR-Indian Institute of Petroleum, Dehradun, India)

13. Prof. Mohammad Taherzadeh 

(University of Boras, Boras, Sweden)

14. Dr. Daniel Tsang 

(The Hong Kong Polytechnic University, Hong Kong)

15. Prof. Hui Lu 

(Sun Yat‐Sen University, China)

Organizing Committee

1. Executive Advisory Chair: Muslikhin Hidayat, ST., MT., Ph.D.

2. Conference chair: Prof. Duu Jong Lee, Chairman, International Bioprocessing Association

3. Chairperson: Yuni Kusumastuti, ST., M.Eng., D.Eng

4. General Secretary: Lisendra Marbelia, ST., M.Sc., Ph.D

5. Scienti�c Divisions:

Dr-Ing. Teguh Ariyanto, ST., M.Eng

Danang Tri Hartanto, ST., M.Eng

Febrian Tri Adhi Wibowo, ST.

6. Event Management:

Rifki W. Kurnianto, ST., M.Eng

Laras Prasakti, ST., M.Eng.
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Mukmin Sapto Pamungkas, ST., M.Eng.

Daniel Tanto

Ari Pramudyantoro

7. Sponsorship:

Wiratni, ST., MT., Ph.D

Ahmad Tau�qurrahman, ST., MT., D.Eng

Rochim B Cahyono, ST., M.Sc., Ph.D

8. Finance Coordinator : Wulaningrum and Renny Puspita Sari

Chemical Engineering Department 
Faculty of Engineering Universitas Gadjah Mada 
Jl. Gra�ka No. 2 Kampus UGM Yogyakarta 55281

E-Mail: chemengevent.ft@ugm.ac.id 
Telp.: (0274) 631176, 555320

Contact Person:

 +6281804550480 Danang Tri Hartanto (https://api.whatsapp.com/send?phone=+6281804550480)

 +6281563633258 Rifki Wahyu Kurnianto (https://api.whatsapp.com/send?phone=+6281563633258)
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Abstract. Hospital wastewater is one of the most dangerous types of pollution that contaminates 

rivers due to the presence of pharmaceutical compounds and dyes. Antibiotic ciprofloxacin and 

methylene blue dyes, a hospital wastewater model, were investigated using the 

electrocoagulation method. This study aims to determine the optimum initial pH and time in 

electrolysis using the electrocoagulation method in a batch reactor system. The electrode that 

used is aluminum and stainless steel 316 plates. The DC power supply was set at 50 volts. Initial 

pH variations were 5, 7, 10, and contact time intervals were 1, 2, 3, and 4 hours. The results 

showed that the optimum conditions were obtained at the initial pH of 10 with a processing time 

of 4 hours. This condition has significant efficiency in pollutant removal from wastewater with 

the highest percentage of 84.60% and 68.19% for methylene blue and ciprofloxacin, 

respectively. A precipitated of Al(OH)3 coagulant was obtained as much as 4.77 grams. The 

findings in this research would be helpful for the removal of organic pollutants simultaneously 

in complex wastewater. 

1. Introduction 

Hospital wastewater is one of the most dangerous types of pollution which contaminate river waterways. 

Pharmaceutical compounds and dyes are some of the pollutants that contaminate complex organic 

wastewater. High concentrations of the antibiotic ciprofloxacin have been reported in hospital effluents 

[1]. Ciprofloxacin is a fluoroquinolones (FQs) family of antibiotics that has a broad spectrum because 

it works to inhibit or even kill pathogens [2]. Besides, methylene blue is also widely used in hospital 

activities such as diagnosis, antiseptic for surgery, and methemoglobinemia [3]. The presence of 

antibiotics and dyes in the water is hazardous since it disrupts the balance of aquatic ecosystems and has 

an impact on damaging the effectiveness of bacterial colonies that can decompose various substances 

[4]. According to the regulation of the Minister of Environment and Forestry No 

P.68/MENLHK/Setjen/Kum.1/8/2016 about the organic waste quality standards, the maximum 

concentration of methylene blue active substances (MBAS) in hospital wastewater is 5 mg/L. 

Unfortunately, until now, there is no standard regulation regarding the content of ciprofloxacin in 

wastewater. As a consequence, not many research about wastewater treatment on ciprofloxacin 

antibiotics is performed in Indonesia. However, since it is categorized as a harmful pollutant, it should 

be treated effectively.   

 Many efforts have been performed to treat the hospital wastewater, especially those containing 

methylene blue [5] and antibiotic ciprofloxacin [6,7] either as a single waste by electrocoagulation or a 

mixture of both by photocatalysis [4]. Unfortunately, treatment for this pollutant is not easy. Antibiotic 
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and dye-containing effluent are toxic to the environment since dyes are stable compounds with low 

biodegradability and can be carcinogenic mutagenic, or teratogenic [1,3]. Antibiotic and dye removal 

by conventional treatment methods (biological process) is limited and inadequate since the majority 

possess complex aromatic molecular structures, which resist biodegradation [8]. Recently, 

electrocoagulation is an alternative method widely used to treat wastewater with high effectiveness, 

simple equipment, easy to operate, and produces a coagulant that can adsorb pollutant which then forms 

sludge [9]. In this electrocoagulation process, the aluminum anode (Al) is oxidized to produce Al3+ ions, 

and it occurs on the anode surface with a certain area. Meanwhile, at the cathode, the reaction of 2H2O 

+ 2e− → H2 + 2OH−  happens and the formation of H2 occurs at the cathode surface [9,10]. The 

mechanism of electrocoagulation is depicted in figure 1.  

 

 
 
 
 

 
 
 
 
 
 
 
 

Figure 1. General mechanism of electrocoagulation.  
 
The effectiveness of electrocoagulation is strongly influenced by operational parameters such as 

electric current density, initial pH, electrolysis time, voltage, plate thickness, and the distance between 

the electrodes [9,10]. In this study, the optimized parameters are initial pH and electrolysis time since 

pH adjustment is very important in the electrocoagulation process. Transfer of Al ions from the electrode 

(anode) to the solution causes the in-situ generation of coagulating agents by electro-oxidation of 

“sacrificial anodes” [11], and it is influenced by pH value. With the pH variation, the percentage 

efficiency of adsorption removal pollutant in solution is obtained. pH is very influential for aluminum 

species formed on the oxidation of aluminum at the anode. Electrolysis time will also determine the 

amount of Al3+ in the solution. In the current study, the application of the electrocoagulation process to 

treat the mixture of two types of pollutants (methylene blue dye and ciprofloxacin) simultaneously in 

wastewater has been rarely studied. In this study, the role of initial pH and electrolysis time in the 

electrocoagulation process was investigated.  

 
2. Materials and method 

 

2.1  Chemicals 

Methylene blue dye with formula C16H18N3SCl was obtained from the ROFA laboratory center, whereas 

antibiotic ciprofloxacin/CIP (generic tablets) were supplied by PT. Bernofarm. Meanwhile, nitric acid 

and sodium hydroxide purchased from Merck Company are used for pH adjustment.  

 

2.2 Experimental procedure 

The electrocoagulation is carried out using a batch reactor system made of acrylic by the size of 

(16x8x11) cm. The electrocoagulation reactor with a volume of 1L mixed wastewater containing 10 

mg/L ciprofloxacin and 10 mg/L methylene blue dye is equipped with a magnetic stirrer. Two aluminum 

plates sized (10x4x0.2) cm and three pieces of stainless steel 316 plates sized (8x2.5x0.1) cm act as an 

anode and cathode, respectively. The inter-electrodes distance was 1.5 cm. In this study, the electrodes 

were set in parallel connected to an electric current generating from a DC (Zhaoxin RXN-605D, 60V 

5A) was set at a constant 50 V potential difference. At a time interval of 1, 2, 3, and 4 hours, the 



International Bioprocessing Association Subject Conference (IBASC 2021)
IOP Conf. Series: Earth and Environmental Science 963 (2022) 012056

IOP Publishing
doi:10.1088/1755-1315/963/1/012056

3

 

 

 

 

 

 

concentrations of sample solutions were analyzed using a UV-Vis Spectrophotometer (Shimadzu UV 

2450) with various initial pH of 5, 7, and 10. This equipment worked at the wavelength of 665 nm and 

336 nm for absorbance measurement of methylene blue and ciprofloxacin, respectively. These 

wavelengths correspond to the maximum absorbance of the two pollutants. Percentage efficiency of 

adsorption removal is calculated with the formula as follows: 

 

                                                       % =  
𝐶𝑜−𝐶𝑡

𝐶𝑜
 𝑥 100%                                                              (1) 

 
     Co and Ct are the concentrations of methylene blue and ciprofloxacin solution at the beginning of 

the reaction and at a certain time, respectively. A schematic diagram of the reactor can be seen in figure 

2 below: 
 
 
 
 
 
 
 
 
 

 

Figure 2. A Schematic diagram of the electrocoagulation reactor: (1) DC power supply, (2) magnetic 

stirrer, (3) acrylic reactor, (4) aluminum plates, (5) stainless steel 316 plates, (6) copper cable, (7) 

magnetic bars. 

 
3. Results and discussion 

3.1.  Effect of initial pH and electrolysis time 

In this study, Al electrodes are used with a larger size and more than one piece to produce coagulants in 

the form of Al3+ ions and much of OH− ions which were able to bind pollutant ions more quickly. As a 

result, it would increase the efficiency of adsorption removal of methylene blue and ciprofloxacin with 

a longer contact time. According to (equation 2), Al3+ ions are produced from the aluminum plate, which 

is used as the anode [10]. This process is characterized by the appearance of pores on the aluminum 

plate after the process is completed. At the cathode, stainless steel 316 will produce hydroxide ions and 

hydrogen (equation 3). The presence of hydrogen at the cathode is indicated by the appearance of gas 

bubbles during the process so that the foam appears on the surface of the wastewater. The electron 

transfer affects the formation of flocs Al(OH)3, which function to bind methylene blue and ciprofloxacin 

to become sludge. The process can be represented in the reactions as follows: 

 
Anode   : Al(s)   → Al3+ (aq) + 3e−                                      (2) 
Cathode : 2𝐻2𝑂(aq)  + 2e− → 2𝑂𝐻−(aq)  + 𝐻2 (g)                                  (3) 
Al3+

(aq) + 3H2O (aq) →Al(OH)3 (s) + 3H+
(aq)                                   (4) 

Al(OH)3(s) + Pollutant →  Pollutant-Al(OH)3 (s)                                  (5) 
 

At the beginning of the electrocoagulation process, bubbles occur due to the formation of hydrogen, 

which is formed from the release of electrons from the cathode to the anode as a result of the 

electrocoagulation process. This condition causes the impurities formed to settle during the process, 

which precipitate the formed flocs [11,12]. While at the anode, Al3+ ions will be oxidized to form 

Al(OH)3, which functions as a coagulant, and at the cathode, there is a reduction of cations (equation 4). 

The process takes 4 hours with pH variations at 5,7 and 10. The process of floc/sludge formation begins 
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with the release of electrons by the cathode so that Al(OH)3 coagulant occurs, which will adsorb 

pollutants [13].  

The Al(OH)3 formed in the electrocoagulation process is a coagulant that functions to precipitate 

methylene blue and ciprofloxacin in the electrolyte solution. Coagulants that occur in the 

electrocoagulation process will cause the fast formation of precipitates, where the particles suspended 

in water have an electric charge on their surface due to the adsorption of ions (OH-) from the water. 

These ions surround the particle surface tightly and attract charged ions from the solution. The presence 

of attractive forces between particles (van der Waals forces) causes colloids to combine to form flocs 

[13].  

 At a high pH and length of time for electrolysis, the dissolution of aluminum at the anode increases, 

resulting in higher amounts of Al3+ and Al(OH)3. Increasing the concentration of Al3+ could raise the 

charge neutralization reaction of contaminants to form flocs. In addition, with increasing pH, the rate of 

formation of hydrogen bubbles at the cathode increases. The effect of initial pH in electrocoagulation of 

methylene blue and ciprofloxacin is presented in figure 3.    

  

  

 

 

  

 

 

 

 

 

Figure 3. Effect of initial pH in electrocoagulation of (a) Methylene blue and (b) Ciprofloxacin with 

the initial concentration of 10 ppm. 

  

From figure 3, it can be seen that there is a significant effect of pH on the decreasing of methylene 

blue and ciprofloxacin concentration. At pH 10, there is better efficiency of methylene blue and 

ciprofloxacin removal in the electrocoagulation process than at pH 5 and 7. The higher the pH, the lower 

the pollutant concentration. From the electrolysis time point of view, there is little effect on the 

decreasing concentration of methyl blue after 1 hour of processing. It meant that after that time, the 

decrease in the methylene blue concentration had a little significant effect. In all pH and time variations, 

the final methylene blue concentration is in accordance with the quality standard (below 5 ppm). The 

same phenomenon also occurs in decreasing ciprofloxacin concentration.  The higher the pH and the 

longer the processing time, the more the concentration of ciprofloxacin decreases. In this case, the 

magnitude of the pH value and the length of processing time have a significant effect on decreasing 

ciprofloxacin concentration.  

 According to Rakhi M.S. and Karoui et al. [11,14], pH solution can affect the reactions that occur 

during the electrocoagulation process. With increasing pH, the rate of pollutant removal increases since 

the effect of pH on the coagulant produced depends on the reactions as follows:  

 

In neutral conditions: 

3Al(s) +8H2O(aq)  →Al(OH)2(s) +2Al(OH)3(s) +4H2(g)      (6) 
 

In acid conditions: 

2Al(s) +6H2O(aq)  →O2(g) +4H2(g) +2Al(OH)2(s)      (7) 
 

In alkali conditions: 

2Al(s) +6H2O(aq)  →2Al(OH)3(s) +3H2(aq)      (8) 
 



International Bioprocessing Association Subject Conference (IBASC 2021)
IOP Conf. Series: Earth and Environmental Science 963 (2022) 012056

IOP Publishing
doi:10.1088/1755-1315/963/1/012056

5

 

 

 

 

 

 

 At pH 7, the reaction between Al and H2O ions will produce Al(OH)2, Al(OH)3, and H2. However, 

at pH 5, it produces Al(OH)2, H2, and O2, while at pH 10, it produces Al(OH)3 and H2. As a result, the 

weight sludge of the precipitate Al(OH)n at pH 5, 7, and 10 were 0.001g, 0.0289g, and 4.77g, 

respectively. This result is directly proportional to the reduction in the pollutant concentration. Since 

Al(OH)3 has a higher weight and density, therefore it settles faster with high efficiency of pollutant 

removal as it acts better in trapping pollutants to form a precipitate/sludge [14]. 

The removal efficiency of methylene blue and ciprofloxacin as a function of pH and time can be seen 

in figure 4. At 4 hours of electrolysis, the efficiency of adsorption removal is 84.60 % and 68.19% for 

methylene blue and ciprofloxacin, respectively.  

  

   

 

 

 

 

  

 

 

 

 

Figure 4. Effect of pH and time on the removal efficiency of (a) Methylene blue (MB) and (b) 

Ciprofloxacin (CIP) with the initial concentration of 10 ppm.  

 

      From figure 4, it can be stated that the longer the time, the higher the efficiency of pollutant removal 

until it reaches equilibrium or constant rate. At the beginning of the process, the removal efficiency of 

pollutant removal is very high due to the abundance of Al(OH)3 coagulant. With increasing time, the 

removal efficiency of pollutant increases which is proportional to the availability of Al(OH)3, until it 

reaches an equilibrium condition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.  Fourier transform infrared (FTIR) spectra of sludge. 

 

The functional groups formed in the sludge that was identified by several peaks in the FTIR at the 
wavenumber of 490, 1350, and 3360 cm-1 correspond to the stretching vibration of Al-O, Al-OH, and 
hydroxyl groups O-H, respectively [15].  These bonds indicate the presence of Al(OH)3. Peaks at around 
1082 and 1700 – 1800 cm-1 associated with the symmetric vibrations of C–O and C = C stretching of 
alkene, respectively, while FTIR spectra at around 3400 cm-1 could confirm the symmetric vibration of 
N-H bonding. These peaks indicated the successful adsorption of methylene blue and ciprofloxacin onto 
the coagulant Al(OH)3 [15]. 
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     According to Mochelhoff [16], aluminum is located in the zone of active dissolution at certain pH 

conditions. The role of initial pH is very influential for aluminum species formed on the oxidation of 

aluminum at the anode. The conditions that affect the formation of Al(OH)n are in accordance with the 

potential pH of Al-H2O as shown in figure 6. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Aluminum E-pH (Pourbaix) diagram [16]. 

3.2 Overview of Kinetics on Electrocoagulation 

The kinetic data obtained from this study were analyzed using a kinetic model for the first and second 

order. The general equation for the electrocoagulation kinetics of wastewater solution is as follows:  

                                   
𝑑𝐶

𝑑𝑡
= 𝑘𝐶𝑛                                                       (9) 

     First-order electrocoagulation kinetics can be calculated by integrating this equation with order n = 

1, therefore equation (9) becomes: 

       ln (
𝐶𝑡

𝐶0
) =  −𝑘1𝑡                                    (10)                                             

     Where Co is the initial concentration (mg/L), Ct is the concentration remaining after processing for 

a time t (hours), and k1 is a kinetic constant for order 1 (hours -1). For second-order kinetics, k2 

(L/mg.hours) is calculated by integrating equation (9) with n = 2, so that the result is as follows: 

      (
1

𝐶𝑡
−

1

𝐶𝑂
) =  𝑘2𝑡       (11)    

                                       

     Plotting of equation 10 (-ln Ct/Co vs. t) and equation 11 (1/Ct vs. t) will get k1 dan k2 as slopes, and 

the result can be depicted in table 1. The k value is the adsorption rate constant and the R2 value is the 

correlation coefficient [17]. The greater the value of k, the faster the adsorption process so that the rate 

of pollutant removal is also greater. The high removal rate of pollutant result in high efficiency.  

 

Table 1. Comparison of kinetic constants, k for the first and second-order reaction of methylene blue. 

pH first-order pseudo model second-order pseudo model 
k1 (hours-1) R2 k2 (L/mg.hours) R2 

5 0.2508 0,649 0.0493 0,730 

7 0.3131 0,636 0.0743 0,733 

10 0.4171 0,770 0.1304 0,928 

 

Table 2. Comparison of kinetic constants, k for first and second-order reaction of ciprofloxacin. 

pH first-order pseudo model second-order pseudo model 
k1 (hours-1) R2 k2 (L/mg.hours) R2 

5 0.1499 0,791 0.0219 0,852 

7 0.1829 0,793 0.0028 0,857 

10 0.2895 0,921 0.0568 0,922 
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     It can be concluded that at pH 10, the adsorption rate is highest compared to others due to the 

availability of a lot of Al3+ that reacts with OH- to form a coagulant Al(OH)3 that can absorb many 

pollutants in wastewater. Based on the analysis of the adsorption kinetics data in table 1 and 2, it can be 

stated that the suitable model for adsorption kinetics is at pH 10 with second-order reaction (n =2) since 

it gives the highest R2 which is close to 1 compared to adsorption kinetics model at initial pH 5 and 7.  

 
4. Conclusion 

pH and electrocoagulation time affect the rate of methylene blue and ciprofloxacin removal from 

wastewater. At pH 10 and 4 hours process, the efficiency of adsorption removal of methylene blue and 

ciprofloxacin reach 84.60 % and 68.19%, respectively. For second-order pseudo model shows the 

highest correlation coefficient of nearly 1 at pH 10, and it is the best fit to the model. The initial pH of 

the solution can affect the amount of Al(OH)3 coagulant.  The Al(OH)3 coagulant at pH 10 was obtained 

as much as 4.77 grams. In the future study, it is important to determine the addition of electrolyte 

solutions to obtain high effectiveness of the wastewater simultaneously. 
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