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Currently, zeolites are widely used in various fields including horticultural, agricultural,
household, industrial, water and wastewater management. Due to the increasing use of

zeolites, it is estimated that the demand for zeolites will increase in the future. Therefore, it



is necessary to conduct a survey to determine the potential of zeolites in an area. Campang
Tiga is an area with quite a lot of potential zeolite and is exposed on the surface along with
tuffs from the Lampung Formation. To estimate the potential zeolite in this area, it I was
carried out the Electrical Resistivity (ERT) measurements to determine the distribution and
depth of the tuff layer associated with the zeolite. Measurements were made in 3 lines with
an electrode spacing of 6 m using a dipole-dipole configuration. The result performs that
the zeolites [ in the area are located at a depth of up to ~ 10 m and are getting thicker
towards the east until they reach a depth of ~ 20 m. 8 The results of this interpretation
have been combined with the results of laboratory measurements of the resistivity value of
zeolites in the area. Laboratory test results present that the zeolite resistivity value ranges
from 20-300 Qm. 1. Introduction Indonesia is an area located in the volcanic pathway which
produces a lot of material sediment from volcanic eruptions such as fine-grained tuff
pyroclastic rock which is acidic in nature. This fine tuff is widespread following the volcanic
path, which partially or completely has undergone EE a process of change or diagenesis to
become zeolites. Therefore, Indonesia has a great potential to produce zeolites such as
those in Sumatra (Lampung, North Sumatra), Java (West Java, Central Java, East Java), East
Nusa Tenggara and Sulawesi. Geologically, zeolites are ! found in tuff rocks that are
formed from sedimentation, volcanic dust that has undergone an alteration process. There
are 4 processes as an initial description of zeolite, namely the sedimentation process of
volcanic dust in an alkaline lake environment, the alteration process, the diagenesis process
and the hydrothermal process. Zeolite is a mineral group with naturally occurring alumina
silicate framework with high cation exchange capacity, high absorption, and hydration-
dehydration properties. Zeolite is also H a group of non-metal rock type minerals that
have functions such as absorption, ion exchange, molecular filter, and catalyst [1]. BN In
several ways, zeolite minerals can be utilized in various fields, including horticulture,
agriculture, household, industry, water and wastewater management [2]. Currently, zeolite
minerals are more widely used in industrial waste management, controlling ammonium

released by fish, can increase
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molecules such as CO2, C20, H2S and other gases for eliminates unpleasant smell in the
surrounding environment. With the increasing scope of the use of these zeolites, it is
estimated that in Indonesia there will be an increase in zeolite consumption. Campang Tiga
is an area located in South Lampung Regency, Lampung Province which has the potential
for zeolites associated with white and grey tuff with a fine and coarse grain composition.
The potential for zeolite in South Lampung Regency, especially the Campang Tiga and
Katibung areas is estimated to reach 2 million tons in an area of 35 ha with mineral content
in the form of clinoptilolite and mordenite with the mineral association of plagioclase,
montmorillonite, cristobalite and quartz [1]. BB Based on the magnitude of the zeolite
potential in the South Lampung area, it is necessary to map the subsurface in terms of
determining zeolite distribution and its potential in this area. The geophysical method is a
fundamental tool for imaging the subsurface models based on physical parameters where
the results can be used for strategies and development of subsurface exploration [3]. ERT is
a geophysical method that images the subsurface based on its resistivity value parameter.
The ERT, which is commonly based on a multi-electrode system, consists of the application
of a direct current into the ground by means of two current electrodes and the
measurement of the resulting voltage via two potential electrodes; each of the electrodes
alternatively acts as a current and potential electrode. To obtain a true resistivity model of
the subsurface, an inversion procedure is needed [4,5]. The application of the ERT method
has been widely used for various case studies, for example, lava tube estimation [3],
identification of karst morphology [6,7], identification of groundwater potential and zeolite-
bearing zone [8,9], etc. This study aims to determine the distribution of zeolites based
on the resistivity model obtained from the ERT measurements. 2. Regional Geology
Based on the geological map shown in Figure 1 [10], the research area consists of volcanic

rocks from the Pliocene and Holocene ages. The oldest rock in the study area is andesite



volcanic rock, which is Pliocene (Tertiary) age. Then, in the top of andesite volcanic rock was
deposited Lampung tuff from Late Pliocene to Pleistocene age. Figure 1. Geological map
of the research area locating in Lampung Formation (QTI) (modified from [10]).
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consisting of lava (andesite-basalt), breccias, and tuffs deposited from Late Pleistocene to
Holocene. The Campang Tiga area is ! included in the Lampung Formation (Qtl) where
this formation dominates almost the entire area on the Tanjung Karang sheet. This
formation comprises pumiceous tuff, rhyolitic tuff, welded tuff tuffit, tuffaceous claystone
and tuffaceous sandstone BN which have a Pleistocene age. The results of volcanic activity
either from eruptions or the result of deformation due to volcanic processes, tectonism, or
sedimentation will form rock distribution in the form of tuff in the area. 3. Method In this
study, a dipole-dipole configuration in the ERT data acquisition process was applied. It is a
combination of depth sounding and profiling techniques. This configuration was chosen
because it was able to delineate the vertical structure well and this array has a better
horizontal data coverag [11] and has been widely used in shallow exploration [12-14].
Figure 2 is a schematic of the electrode arrangement in measurement using a dipole-dipole
configuration. The geometric factor of dipole-dipole array expressed as: K = mna (1+n)
(2+n) Figure 2. Two different of dipole-dipole arrangements EE with the same array length
but with different “a” and “n"” factor [11]. This configuration is massively used in
resistivity/IP measurements [l because of the low electromagnetic coupling between the
potential and current electrodes. The dipole-dipole electrodes [l array consists of two sets
of electrodes, the current (C1-C2 as source) and potential (P1-P2 as receiver) electrodes. In
the measurement procedure, the dipole-dipole electrode array keeps the distance equal
and is separated by “a” distance. Meanwhile, the distance between the current and
potential electrode pairs (inner electrodes) is separate as far as “na”, where the value of “n”

is an integer. The "a” and “n” variation values will affect the level of range sensitivity in this



array. [ The greater the value of “n”, the deeper the depth is obtained. However, a large
value of "n” will cause the transmitted signal to become weak. To overcome this, when
making measurements it is better to use a device with a high sensitivity and there should
be good contact between the electrodes and the ground. In gl the data acquisition
process, it used Ares (Automatic Resistivity and IP System) from GF Instrument (Czech
Republic) with total of 32 channels and the distance between the electrodes of 6 m.
Measurements el were carried out in 3 lines as shown in Figure 3 over an area of ~ 6 ha.
Then in the processing stage, the RES2DINV program was used. This program supports the
execution of the leastsquares method based in a quasi-Newton optimization technique [5].
The choice of the inversion result solution is done when the error value for each
iteration does not change significantly (convergent). This (a) (b )

International Seminar on Mineral and Coal Technology IOP Conf. Series: Earth and
Environmental Science 882 (2021) 012046 IOP Publishing
doi:10.1088/1755-1315/882/1/012046 4 usually occurs between the 3rd and 5th iterations.
To obtain good analysis results, resistivity measurements fe were carried out in the
laboratory for some of the samples obtain from the Campang Tiga area. These samples
obtain from zeolite mining industry around the area. Then Real Time Rock Resistivity Meter
was used to measure each sample. This instrument has an error measurement below 2.2 %
[15]. The results of this measurement can be seen in Table 1. Figure 3. Survey design of
research acquisition consisting of 3 lines with E-W orientation but in Line C oriented in the
NW-SW direction. Table 1. Resistivity measurement of zeolite samples of the area. Sample
Resistivity test (Qm) Mean Resistivity (Qm) std 12 34 57172 Z3 74 75 76 Z7 Z8 79 32.85
145.03 20.60 148.66 182.65 60.71 18.94 25.24 33.35 13.58 148.36 20.73 178.72 255.82 46.82
15.11 25.10 27.12 22.89 212.98 20.54 182.64 267.30 48.56 19.89 18.23 35.17 18.40 196.61
20.07 188.09 307.52 59.67 20.03 22.21 26.37 21.12 138.28 20.60 200.46 242.78 57.82 16.76
17.12 32.69 21.77 168.25 20.51 179.71 251.22 54.72 18.14 21.58 30.94 7.12 34.05 0.25 19.20
4534 6.53 2.14 3.78 3.95
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on the analysis results of the resistivity value in the laboratory, it is known that the zeolite
resistivity value in the study area ranges from 20-300 Qm. This test was carried out to 9
samples taken directly from the area of these samples, there is a low resistivity value in the
sample due to the relatively wet sample and high resistivity value due to the relatively dry
sample. Each sample is tested 5 times flt} and then the average resistivity value is taken
which is considered to reflect the actual resistivity value of the zeolite in the study area.
Furthermore, this resistivity value 8 is used for the interpretation stage of the ERT
processing results. The processing results on Line A, B and C (Figure 4) show that there are
3 main layers. The upper layer is a tuff layer associated with zeolite minerals. This first layer
has a resistivity value of 20-300 QOm spread evenly from the surface to a depth of ~ 10
m. The thickness of layer 1 is getting thicker towards the east to a depth of ~20 m. Line A is
a line with a thin zeolite layer (layer 1) with BB the thickness of ~ 5 -7 m. Lines B and C are
the lines with a layer thickness containing the thickest zeolite reaching ~ 10 m and ~ 20 m
in the east. &8 In the middle layer (layer 2 with a depth of >10 m), there is an anomaly of
the resistivity value below 20 Qm which is interpreted as the layer associated with
groundwater. The lithology in this layer is the tuffaceous sandstone layer. This is evidenced
by the presence of dug wells with a depth of ~ 12 m and groundwater for household
needs of residents in the study area. Furthermore, the lowest layer (layer 3) shows an
anomaly of high resistivity values. This layer is thought to be the andesite rock layer which
is the oldest rock in the area. Figure 4. ERT result with topography; (top) line A; (middle)
line B; (bottom) line C.
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anomalies uses two guidelines. First, the resistivity value of zeolite samples fil was used to

delineate tuff layers that associated with zeolite. This resistivity value was used because



these samples are located near the study area (still in the same formation) and these
samples are taken directly from zeolite mining site. From the result, zeolite can be
predicted in the top of subsurface until the depth of ~10 m. Then in the eastern part, the
zeolite is getting thicker until it reaches a depth of ~ 20m. Thus, the medium anomalies
(20-300 Om) locating at depth 0-10 m correspond to zeolite mineral. §&J Although, there
are some low resistivity anomalies at these depths caused by the presence of fluid. Second,
the low resistivity i value in the inversion result caused by the groundwater presence. The
effect of the presence of fluid will decrease the resistivity value. So, second layer in the
research area are associates with the groundwater. 5. Conclusions The ERT method using
dipole-dipole configuration was applied in the Campang Tiga & to predict the distribution
of zeolite mineral. To obtain the good result, the laboratory measurement of zeolite
samples was carried out. From the inversion result, combined with the laboratory
measurement, the ERT can delineate tuff layer associates with zeolite mineral. The
distribution of zeolite in Campang Tiga can be predicted in the top of subsurface and
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