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Abstract: A lot of wastewaters has been produced by factories and has been
discharged into water sources that have great potential to disrupt the health of
organisms such as humans, plants, animals, and most aquatic life. Therefore, this
study is important in the effort to remove heavy metals from wastewater. The
wastewater was tested using Inductively Coupled Plasma-Optical Emission
Spectroscopy (ICP-OES) twice which is before and after filtration. The sample
undergone ICP-OES twice to calculate the percentage of the heavy metal removal.
The percentage of heavy metals removal from this experiment is too small between
2.0% to 2.4%. Even though date palm (DP) was successfully changing pH value
before and after treatment of wastewater which in this case was textile wastewater
evidenced by the pH meter results. ICP-OES analysis results show the type of heavy
metals content on the wastewater such as Copper (Cu) and also Cobalt (Co) confirmed
the removal of heavy metals by using DP as bio adsorbent was able to identify types
of heavy metals content on the wastewater. In conclusion, dates are an effective
natural ingredient to be used as a bio adsorbent for wastewater.
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1. Introduction

Recently, the globalization and arise of industrial rapidly has become more serious environmental
issues that are a nuisance for human beings. There are a few metals that have common characteristics
such as denser approximately 5g per cubic centimeter and also are highly water soluble, well-known
toxics and carcinogenic agents [1]. The following element like copper, silver, zinc, cadmium, gold,
mercury, lead, chromium, iron, nickel, tin, arsenic, selenium, molybdenum, cobalt, manganese, and
aluminum is considered heavy metals and concern major environmental pollution agents usually present
in wastewater and industrial effluent in a certain quantity [2-4]. Various industrial sectors will produce
different types of wastewaters containing heavy metals that dispose to water streams [3].
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The heavy metals listed pose a dangerous threat to populations of organisms including humans as
the main target species, the flora, and also fauna after receiving water bodies. They can cause serious
health problems like liver cancer, organ failure, nervous system damage, or death if any organisms in
the food chain absorb and accumulate in the body system [5]. The event in small quantities is highly
possible to reduce the growth and development of body tissues [6]. All heavy metals generators from
the various industrial sector including the manufacturing sector that by-product has become toxic to the
environment such as electronic factories [7-8]. Usually, this factory will be resulting tin, lead, and nickel
that are grouped as heavy metal wastes [9]. Other industrial sectors like etching, milling coating,
electroplating, conversion-coating, and ionizing-cleaning and electrolysis depositions. A significant
amount of heavy metals wastes including arsenic after chromate copper-arsenate wood treatment
process for wood manufacturing industries.

The removal of inorganic matter carried out through research by activated carbon [10], particularly
metal ions, has been significantly limited. Red mud [11] through a selective adsorption process to other
materials like coal, photocatalyst beads [12], nano-particles [13], fertilizer industrial waste [14-15],
biomass [16-17], activated sludge biomass, algae, etc. have created a growing and rising excitement.
Industrial byproducts have the potential to be reused as catalysts such as fly ash, waste iron, iron slags
[4], hydrous titanium oxide [18], [8] as well as possibly chemically modified to improve their removal
performance for metal removal from wastewater.

To comply with the standards of technology-based treatment [3], methods of absorbance for treating
industrial wastewater containing heavy metals often involve technologies for the reduction of heavy
metals toxicity [19]. Through the process of physical-chemical treatment [20] such as adsorption of new
adsorbents, their advantages and drawbacks in the application were evaluated. Without a doubt,
chemical treatment methods are most applicable and the best solution rather than biosorption techniques
even though bio absorption techniques are eco-friendly best solutions for toxic inorganic compounds
produced from various industries which cannot be removed from biological and physical techniques.

Biosorption is another method that can use to remove heavy metals from wastewater. The sorption
process is the transfer of ions from the solution phase to the solid phase, which describes a group of
processes, which includes adsorption and precipitation reactions [21]. Adsorption has become one of
the alternative treatment techniques [22] for wastewater. Fundamentally, when substances are bound to
solid surfaces whether through a chemical or physical process [20] in addition to the process of mass
transfer is termed adsorption. Various low-cost adsorbents, derived from agricultural waste, an
industrial by-product, natural material, or modified biopolymers, have been recently developed and
applied for the removal of heavy metals from metal-contaminated water. The removal process using
activated carbon [9], [23] as the organic matter has been oriented for longer periods in water and
wastewater treatment [2], [24].

2. Methodology

In this research, the date palm (DP) was used as the filter by combining with the concept of the bio
adsorbent method. The wastewater will be undergoing Inductively Coupled Plasma-Optical Emission
Spectroscopy (ICP-OES) twice which is before and after filtration. There was undergone ICP-OES
twice to calculate the percentage of the heavy metal removal by using the equation:

Removal percentage = % x 100 Eqg.1

From the formula, the co is referring to initial concentration that is concentration before the
filtration. Meanwhile, the cf is referring to the final concentration that is the concentration after the
filtration.

2.1 Materials

As for the DP filter preparation, the material that was being used was DP and cheesecloth filter. The
DP and cheesecloth were bought from the supermarket. The DP was used as a plate to filter the
wastewater. Next is the sample of the wastewater which is textile wastewater. The textile wastewater
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was gotten from the textile company. The textile wastewater then being mixed with the cobalt chloride
and copper (I1) sulfate.

2.2 Methods

As for the DP filter preparation, the material that was being used was DP and cheesecloth filter.
The DP and cheesecloth were bought from the supermarket. The DP was used as a plate to filter the
wastewater. Next is the sample of the wastewater which is textile wastewater. The textile wastewater
was gotten from the textile company. The textile wastewater then being mixed with the cobalt chloride
and copper (I1) sulfate.

Based on Figure 1, the procedure of the experiment began with obtaining the textile wastewater from
the textile company. Then, two samples of wastewater will be made by mixed the textile wastewater
with copper (I1) sulfate and another sample was mixed with cobalt chloride. After that, the wastewater
sample had undergone a pH test using a pH meter. After the pH testing, the sample had undergone ICP-
OES for the first time. When the preparation of the wastewater sample had done, the samples will be
kept in a cold room before the filtration process. Hence, the DP filter was invented by using the DP and
cheesecloth filter. First, take out the DP seeds, then put the DP into a blender. The DP had to blend until
all the DPs had been crushed. After that, the DP was put in the cheesecloth filter and shaped the DP
into a plate. The DP was then dried using an oven with the temperature set up as 85°C and the period
was for 2 hours.

Figure 1: Scheme of the process for the experiment.

When the DP filter is fully prepared, the filtration experiment was set up by using two 500mi
measuring cylinders, two filters funnel, and two filter paper. The filter funnel was placed on top of the
measuring cylinder. After that, the DP filter was placed on top of the filter paper. When the experiment
is fully set up, the wastewater sample was poured into the measuring cylinder slowly. The measuring
cylinder that placed under the DP filter will collect all the sample. The filtration process was carried out
three times. After the filtration, the sample had undergone a pH test once again to differentiate the pH
value for the sample before and after filtration.

3. Results and Discussion

The main components of textile wastewater consist of pigment color, high pH value, and high
concentration of suspended solids. These substances are usually detected, such as chlorides, nitrates,
and metals like manganese, sodium, lead, copper, and cobalt. The heavy metals were detected in
samples at different concentrations.
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Table 1: Initial concentration of the heavy metals in the wastewater

Sample textile wastewater ~ Mean (mg/L) Sample textile wastewater ~ Mean (mg/L)
mixed copper (Before) mixed cobalt (After)

As 193.696 12.93 As 193.696 -168.2
Co 228.616 -0.031 Co 228.616 1351
Cu 327.393 637.7 Cu 327.393 1.406

Based on Table 1 it was shown the concentration of the ions that are presented in the textile
wastewater. The concentration of arsenic that is presented in the wastewater is low. Due to the highest
concentration of copper and cobalt in textile wastewater, copper and cobalt were selected to be
investigated in this research.

Table 2: Concentration of heavy metals before and after from different solutions.

Item Substances pH Concentration Unit  Removal Percentage  Unit
Before  Copper (Cu) 5.34 637.7 mg/L - -
After Copper (Cu)  5.63 635.4 mg/L 2 %
Before  Cobalt (Co) 7.18 1351 mg/L - -
After Cobalt (Co) 7.31 1319 mg/L 24 %

From Eq. 1, the percentage of the removal of heavy metals was calculated. Table 2 show specific
concentrations, pH, and removal percentage of each solution. From the result in Table 2 obtained, most
of the heavy metals contains in the wastewater are slightly acidic. It is because the textile wastewater
that used were mixed with other chemical substance which is cobalt chloride and copper (1) sulfate.
When they have been mixed, the acidic of the heavy metals are being neutralized by the chemical
reaction. From this reaction it is provided neutral substances. Apart from that, because of the textile
wastewater have been mixed together with copper (1) sulfate and cobalt chloride that is salt, so mostly
the heavy metal elements are still in the form of substances not in its ion. So, there are not enough
metals to be measured by using the ICP-OES. This problem can be solved if the heavy metals are being
separated from their substance in the wastewater.

Apart from that, by using the DP filter, the pH of the heavy metals is reduced. Before the filtration,
the copper is a bit acidic, but after the filtration, the pH is increased and nearing neutral. The reduction
of the acidity is low maybe because of the DP density. If the DP density is higher, the fiber in the DP
can absorb more heavy metals. In the experiment the weight of the DP for a filter is between 50g. The
used of 50g DP was suitable for the size of the cheesecloth which is 15cm. The cheesecloth filter will
be full if used more DP. The solution for this was by using the bigger cheesecloth filter which can fit
more DP filters.

On the other hand, the percentage of heavy metals removal from this experiment is between 2.0%
to 2.4%. The percentage of the heavy metal’s removal is too small, it is affected by the absorption of
the heavy metals. There are a few factors that affect the absorption process during the experiment. The
major factor is the total ions that can be absorbed. As stated above, because mostly the ions in the
wastewater are mixed and in the form of substances, there are not much of concentration ions present
in the wastewater. pH value also affected the absorption process. As the reason, in the result, cobalt pH
value is higher than the copper which is 7.18 meanwhile copper 5.34. The percentage of the cobalt also
higher than the copper which is 0.4%. Hence, it could be proven that when the pH of the wastewater is
neutral, the DP can absorb the heavy metals more than the acidic pH. The pH for both of these samples
was different to determine the effect of pH on the heavy metal’s absorption.

4, Conclusion

DP was successfully changing pH value before and after treatment of wastewater which in this case
was textile wastewater evidenced by the pH meter results. For pH of Cu changed from pH 5.34 to pH
5.63 while Co became pH 7.31 from pH 7.18. ICP-OES analysis results show the type of heavy metals
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content on the wastewater such as Cu and also Co confirmed the removal of heavy metals by using DP
as bioadsorbent was able to identify types of heavy metals content on the wastewater. Furthermore, the
percentage of removal efficiency of the heavy metals was different between these two substances. For
the first one showed that copper removal percentage was 2% from their earlier concentration of
637.9mg/L and also DP was able to remove 2.4% of Cobalt from their first concentration, 1351mg/L.

In all, the treatment of heavy metals in wastewater is of great significance from the perspective of
both the ecological environment and human health. The advent of dates still does not give us a
promising alternative to traditional such adsorbents as activated carbon for heavy metal removal as the
heavy metal removal percentage is still at 2.0 - 2.4% and requires more in-depth study. However, the
removal capabilities of these DPs are mostly investigated in stimulated water with relatively simple
components. The reports of their use in practical wastewater are insufficient and are highly in need.
Additionally, the risk and impacts of nanomaterials cannot be neglected when we develop them.
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