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ABSTRACT

Rapid industrialization activities in the country contributed to pollution included the
electroplating industry activities which is the effluent wastewater contained high
concentration of heavy metals that poses potential health risks to the public. Pollution
of heavy metals in water body may cause serious health effects to the human such as
cancer, organ damage and also death, in extreme cases. This problem lead to
unpredictable impact to the environment, public health, and economic direct or
indirectly. This experiment was conducted to determine the efficiency of removal
heavy metals which are copper (Cu), zinc (Zn), aluminium (Al), nickel (Ni) and
chromium trivalent (Cr Ill) by using hydroxide precipitation and sulphide
precipitation. The pH selection and coagulant dosage play important role to enhance
the removal of heavy metals. The optimum pH and coagulant dosage were determined
via a jar test for both types of samples. The coagulant used in the experiment were
ferric chloride (FeCls) and poly aluminium chloride (PAC) as coagulant booster to
enhance the process. Jar test was conducted on two different type of chemical
precipitation which is hydroxide precipitation by using sodium hydroxide (NaOH) and
sulphide precipitation by using sodium sulfide (Na2S). In order to remove chromium
trivalent, sodium metabisulfite was used to reduce chromium hexavalent to chromium
trivalent. The findings in this study shows that sulphide precipitation removed heavy
metals more efficient compare to hydroxide precipitation based on the removal of
turbidity. Besides the removal of heavy metals, the total suspended solid (TSS) and
chemical oxygen demand (COD) also shows a decrease after the precipitation
treatment. Thus, this study can be used to treat industrial effluent that contained heavy
metals.

Keywords: hydroxide precipitation, sulphide precipitation, optimum pH, optimum
coagulant dosage
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CHAPTER ONE

INTRODUCTION

1.1 RESEARCH BACKGROUND

Industrial effluent can be defined as any waste that generated from
manufacturing process such as electroplating, iron and steel industry, textile industry
and mining operation either in the form of liquid or wastewater including the treatment
of water or any activity that occur at any industrial premises in accordance to the
Industrial Effluent Regulations (IER) 2009. The effluents produced from the industries
are usually acidic and can contain suspended solids, oil and grease, ammoniacal
nitrogen and various types of heavy metals such as copper, nickel, cadmium, silver,
zinc, and lead. Gunatilake (2015) comprehensive review concluded that heavy metals
can cause serious health effects to the human such as cancer, organ damage and also
death, in extreme cases. As the heavy metals tend to accumulate in the living
organisms and highly in toxicity, this research will focus on the removal of the heavy
metals in the plating process (Fu & Wang, 2011). There are two main sources of heavy
metal that can be found in wastewater effluent which is natural and human sources.
Volcanic activities, soil erosion, and aerosol particles are the main natural sources of
heavy metal pollutants in the wastewater effluent (Akpor, 2014). Many recent studies
(Akpor, 2014; Fu & Wang, 2011) have shown that the human sources of heavy metals

in wastewater effluent are electroplating, mining, nuclear power and metal finishing.

Metal plating is a process of electrolysis where a thin protective layer of metal
will be deposited at the electrodes. Metal plating process is used to protect the metal
surface in term of corrosion. Up to now, a number of studies have found that metal
plating process is one of the sources of heavy metals in wastewater (Alkasrawi et al.,
2014; Renu et al., 2017). The commonly type of heavy metals found in the discharge
of electroplating process are chromium (Cr), cadmium (Cd), iron (Fe), copper (Cu),



