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1. INTRODUCTION

Aquatic environment pollution caused
by heavy metals is transforming into a seri-
ous problem in public health and signifi-
cant environmental issues. Mining activi-
ties, household waste liquids, industrial
waste and agricultural waste are reported
to be the main contributors to pollute the
aquatic environment [1]-{4]. Natural zeo-
lite igformed due to the existence of com-
plex chemical and physical processes from
rocks, which experience various kinds of
changes in nature. Geochemists and min-
eralogists estimate that zeolites are frozen
volcarg products, which then turn into vol-
canic rocks, sedimentary rocks and meta-
morphic rocks. Then, they subsequently
undergo weathering due to the effects of
heat and cold. Zeolite structures can be
divided into three components, namely, alu-
mino silicate frame, empty space intercon-
nected containing metal cations and water
molecules in the occluded phase [5].

One way to overcome heavy metal pol-
lution is by applying natural zeolite. Zeolite
is commonly used as a catalyst in various
acid catalyst reactions [6]—[9]. The adsom-
tion method is an alternative method to

2. EXPERIMENTAL

minimize the presence of pollutants in the
environment [10]-[14]. Moreover, by syn-
thesizing the zeolite via co-precipitation
method and combining it with the acid,
such as hydrochloric acid (HCI), it can give
a significant effect, since hydrochloric acid
is known as an acid capable of dissolving
inorganificompounds [15], [16].

The co-precipitation method is a bottom
up synthesis method that is used to obtain
small nanometer sized particles [17]. This
method has the principle of removing the
continuous bond that is owned by a metal
compound in thform of liquid with-
out considering the specific mechanism
that occurs. By using the co-precipitation
method, a solid material i1s obtained from
its aqueous precipitate [ 18].

Finally, it is necessary to investigate and
research an active natural zeolite to be more
optimal and efficient in its performance as
an adsorbent. This adsorption property will
be focused on removing metals as pollutants
such as copper (Cu) and lead (Pb). Adsorp-
tion has been chosen as the best method for
it is efficient and reliable.

Concentrated hydrochloric acid, copper
metal, lead metal, zync metal and distilled
water were purchased from merck and used
for the research. Moreover, ball mill and
several characterisation and analysis equip-

2.1. The Synthesis of Zeolite

Natural zeolite was dried in the furnace
with various temperature levels. The first
heating was reaching at 200 °C for 30 min-
utes, then it was increased to 400 °C for 30
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ment, namely X-ray Diffraction (XRD),
Atomic Absorption Spectroscopy (AAS),
Surface Area Analyser (SAA) and Scanning

Electron Microscopy (SEM) were utilised.

minutes. Finally, the heating temperature
was increased to 600 °C for | hour, which
aimed at removing the water content in the
zeolite to ease the grinding process.




Zeolite was crushed to break the zeolite
stones and then sieved with 200 mesh sieves.
Furthermore, zeolite powder was treated
with ball mill type planetary ball mill for
2 hours with 400 rpm rotation and sieved
with 200 mesh sieve to produce a smoother
powder zeolite. Finally, it was characterised
by using SEM-EDX and XRD method.

As much as 20 g of zeolite powder from
the previous treatment was put into a beaker
glass and then dissolved in 100 ml of 12 M
HCI, then heated in a magnetic stirrer at the
temperature range of 70 °C-90 °C for 120
minutes. Then, it was stirred at 350 mpm,

2.2. The Metal Adsorbent Test

As much as 0.2 g of Pb, Cu and Zn were
weighed and then poured into a beaker glass
and added with 1200 mL of distilled water.
Then, it was stirred at room temperature
at a rotation speed of 300 rpm until mixed
evenly. After that, as much as | g of zeolite
combined with HCI with various particle
size of 150, 200 and 250 mesh was put in
three beaker glasses. Then, as much as 300
mL of the solution containing metals was

3. RESULTS AND DISCUSSION

and also heated at the temperature range of
70 °C-90 °C for 120 minutes. The mixture
was then neutralifgd with distilled water.
The mixture was dried in the oven for
5 hours at the temperature of 100 °C. The
dried mixture was crushed using a mortar
to smoothen ar@um it into powder. The
zeolite powder was calcined in a furnace at
the temperature of 600 °C. After calcinatioff]
process, zeolite powder was milled using a
ball mill at a speed of 100 rpm for 30 min-
utes, and snved to produce zeolite. Zeolites
combined with HCI solvents were tested by
SEM-EDX, XRD, and SAA method.

poured into each of zeolite with various par-
ticle size and into one beaker glass that did
not contain zeolite (blank).

The solution mixed with zeolite was
stirred at a room temperature at a rotation
speed of 300 rpm for | hour. The mixtures
were filtered with Whatman paper to sepa-
rate the solution and adsorbent materials.
Finally, it was characterised by using the
AAS method.

Zeoli& in the form of chunks were
first put in the furnace at the temperature
of 600 °C for 4 hours. The zeolite chunks
were crushed with mortal and then sieved
with 150 mesh, 200 mesh, and 250 mesh
sieves. The sieve results were milled with
ﬁ planetary ball mill at a rotation speed

3.1. XRD (X-Ray Diffraction) Analysis

X-ray diffraction method is an ana-
lytical method based on the interaction
between matter with X-ray electromagnetic
radiation (having A = 0.5-2.5 A and energy
+ 107 eV), which is the measurement of dif-
fracted X-ray radiation by the field crystal.
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of 300 rpm for 2 hours to produce zeolite
powder.

Then, the size variations were car-
ried out with the aim of discovering which
zeolite would have optimum adsorption of
heavy metal ions and have the largest sur-
face area.

Maoreover, in the present research, the XRD
characterisation used the Shimadzu type
XRD tool with Ka wavelength of 1.541862
A and speed (scan speed) of 2 degree/min.
The XRD characterisation results are dis-
played in Fig. 1.













4. CONCLUSION

The fabrication of natural zeolite via the
co-precipitation method has been success-
fully performed. Furthermore, this material
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