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The influence of electrode type on electrocoagulation process for removal of
chromium (VI) metal in plating industrial wastewater (Conference Paper) (Open Access)

,  ,  ,  ,  ,  

Department of Chemical Engineering, Faculty of Engineering, Diponegoro University, Indonesia
Departement of Public Health, Faculty of Public Health, Diponegoro University, Indonesia

Abstract
Chromium (VI) is one of the major metallic pollutants in plating industrial wastewater. Cr(VI) is one of toxic metal that
cause serious threat to human health and the environment because its non-biodegradable. Among the technologies
for removing these pollutants, electrocoagulation can be considered as an effective method. This method have some
advantages such as less amount of produced sludge and high efficiency in removal of pollutants.This research
intended to study the effects of type of electrode on the degree of Cr(VI) removal from wastewater of plating industry
using electrocoagulation method. This laboratory research conducted with 3 types of electrode (aluminum, stainless
and combination of both electrode). Synthetic chromium wastewater was prepared at the initial concentration of 100
mg L . The process was conducted at pH 3. The electricity current was setting at 3 Ampere. The variable of time of
electrocoagulation at 1 and 2 hours. After performing the process on electrochemical cells, samples analyzed by the
UV-Vis spectrophotometer regarding amount of Cr(VI) metals. The results showed that aluminium was the best
performance electrode at variable of 2 hours with 26% of reduction of Cr(VI)metal content in plating industrial waste
water. © Published under licence by IOP Publishing Ltd.
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PREFACE 

The 7th International Seminar on New Paradigm and Innovation on Natural Sciences and Its 
Application (ISNPINSA-7) is annual conferences organized by Faculty of Sciences and 
Mathematics (FSM) Diponegoro University and has been successfully conducted since 2011. 
The aims of ISNPINSA are to facilitate brain storming and state of the art information in field 
of sciences and mathematics; to increase innovation of technology that can be applied in 
industries; to contribute in formulating strategy to increase the role of science for community; 
and to stimulate collaboration between industries, researchers and government to increase 
community welfare. The theme of 7th ISNPINSA in 2017 is “Science and Data Science for 
Sustainable Development Goals”. 

The scope of the field of participants comes from various fields including biology, physics, 
chemistry, statistics, mathematics, informatics, environment, public health, and relevant 
fields that contribute to sustainable development. The conference was held in Semarang, 
Indonesia on October, 17th, 2017. There were three keynote speakers and three invited 
speaker who came from Japan, Italy, Malaysia, Philipines and Indonesia. The number of 
participants of this seminar were more than 200 consist of researchers, lecturers, postgraduate 
and undergraduate students from various universities and after the selection process there are 
132 articles selected to be published in the present conference proceeding.

The Editors 

Dr. Budi Warsito 

Sapto Purnomo Putro, Ph.D. 

Ali Khumaeni, Ph.D.

http://creativecommons.org/licenses/by/3.0
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Abstract. Chromium (VI) is one of the major metallic pollutants in plating industrial 

wastewater. Cr(VI) is one of toxic metal that cause serious threat to human health and the 

environment because its non-biodegradable. Among the technologies for removing these 

pollutants, electrocoagulation can be considered as an effective method. This method have 
some advantages such as less amount of produced sludge and high efficiency in removal of 

pollutants.This research intended to study the effects of type of electrode on the degree of 

Cr(VI) removal from wastewater of plating industry using electrocoagulation method. This 

laboratory research conducted with 3 types of electrode (aluminum, stainless and combination 

of both electrode). Synthetic chromium wastewater was prepared at the initial concentration of 

100 mg L-1. The process was conducted at pH 3. The electricity current was setting at 3 

Ampere. The variable of time of electrocoagulation at 1 and 2 hours. After performing the 

process on electrochemical cells, samples analyzed by the UV-Vis spectrophotometer 

regarding amount of Cr(VI) metals. The results showed that aluminium was the best 

performance electrode at variable of 2 hours with 26% of reduction of Cr(VI)metal content in 

plating industrial waste water. 

Keywords: type of electrode, electrocoagulation, chromium metal, plating industry 

1. Introduction 

Chromium waste Cr(VI) is a type of heavy metal that is harmful to humans as well as to the 

environment. Cr(VI) is also more easily absorbed in the human body, especially the digestive tract in 

humans [1]. In chrome electroplating industry, Cr(VI) was one of heavy metal coating besides of 

nickel, and copper. There have been many attempts to reduce chrome waste which one of them is with 

electrocoagulation technology. Electrocoagulation utilizes ion exchange at the anode to trigger 

oxidation-reduction reactions on chrome and plate waste to form flocs which can then be physically 

treated to purify of them. Electrocoagulation is an effective and quick method for treating water or 

wastewater containing dissolved salts or toxic metal compounds. The ion exchange mechanism by 

anode plates is used in electrocoagulation, there was no chemical  added to the water to cause 

coagulation, and the volume of produced sludge is less compared to most other common treatment 

methods [2]. 
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Abstract. Periodontitis is an oral disease with a complex etiology and pathogenesis, but with a 

suspected contribution by genetic factors. This study aimed to assess the association of 

polymorphism in MTHFR (methylene tetrahydrofolate reductase, C677T) gene and the severity 

of periodontitis in Indonesian males. Severity of periodontitis was classified as mild, moderate 

or severe for 100 consenting, 25 to 60 years old male Indonesians. Using PCR amplification 

for DNA extracted from blood serum samples, the variation at the SNP polymorphism of the 

MTHFR (C677T) gene was evaluated by using RFLP, cutting by the restriction enzyme Hinf I 

and subjecting the fragments to electrophoresis on agarose gel. Chi-square testing was mainly 

used for statistical assessment of the results. The CC genotype (wild type) of the tested 

polymorphism was the most common variant (78%) and TT (mutant) genotype relatively rare 

(2%), so that C-allele appeared in 88% of the cases and T-allele in 12% of the cases. The 

results suggest that there is no significant association between MTHFR C677T polymorphism 

and the severity of periodontitis in the tested Indonesian males. 

Keywords: periodontitis, MTHFR, polymorphism 

1.  Introduction 

Periodontal disease is one of the most common and widely spread human diseases. Periodontal disease 

has been associated with chronic systemic disorders [1], such as diabetes mellitus [2], osteoporosis [3], 

cardiovascular disease [4], and stroke [5]. As a result, men and women aged 25-74 years with 

periodontitis appear to have an increased risk of death from systemic disease [4]. Almost all adults 

have suffered from gingivitis, periodontitis, or both [6]. 

A study of Albander and Rams (2002) suggested that Asian populations have highest prevalence 

rates of periodontal disease cases in the world [7]. The results of a national survey (SKRT 2004) 

suggest that 39% of Indonesian population is suffering from dental and oral disease [6]. 

Periodontitis is a disease with unknown exact etiology, but the etiology is believed to be 

multifactorial. In addition to bacterial pathogens and other environmental factors (poor habits, 
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Abstract. The use of microalgae to produce biodiesel or possibly remove nutrients from 

industrial wastewater has gained important attention during recent years due to their 

photosynthetic rate and its versatile nature to grow in various wastewater systems. In this 

study, a microalgae, Scenedesmus sp., was cultured to enhance the lipid production and 

nutrients removal from tapioca wastewater sample. To assess lipid production, Scenedesmus sp. 

was cultured in different concentration of tapioca wastewater sample (from 0 to 100 %), and 

nutrient removal including BOD, COD, NH4, NO2, NO3 level by Scenedesmus sp. was assessed 

in 100% of tapioca wastewater culture. After 8 days of culture, it was found out that 50% of 

tapioca wastewater sample resulted in highest concentration of lipid content than that of the 

other concentrations. The level of environment indicator as nutrient removal such as BOD, 

COD, NH4, NO2, NO3 were also decreased up to 74%, 72%, 95%, 91%, and 91%, respectively. 

The pH condition changed from initial condition acidic (pH: 4) to neutral or basic condition 

(pH: 7-8) as recommended in wastewater treatment system. This research provided a novel 

approach and achieved efficient simultaneous lipid production and nutrients removal from 

tapioca wastewater sample by Scenedesmus’s culture system. 

Keyword: Scenedesmus sp., tapioca wastewater, lipid production 

1. Introduction 

The energy crisis is one of the most important problems faced by all people over the world in the 21st 

century. The highest consumption of fossil fuels has result in greenhouse effect and causes global 

climate change [1,2]. One of a type of renewable energy is microalgae biomass-based biofuel, which is 

considered as one of the most potent substitutes for fossil fuel [2]. However, to increase the production 

of microalgae biomass, several strategies should be developed, such as modification of culture 

medium and environmental factors. Hence, one of promising strategies is using wastewater sample as 
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