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Abstract: This research aimed to investigate the effect of carbonization temperature, type, and acid
concentration as an activating agent on the physicochemical properties of activated carbon made from
banana (Musa acuminata) peels waste. Carbonization was performed at four different temperatures
of 200, 300, 400, and 500°C for two hours, while chemical activation was carried out using varying
concentrations of hydrochloric and phosphoric acid. During the experiment, carbon was impregnated
with HCl and HsPOs at three varying solution concentrations of 3, 6, and 9 % for 24 hours.
Subsequently, sample characterization was conducted using ASTM D2867, ASTM D2866, ASTM
D4607, morphology was observed with SEM, the functional group was analyzed using FT-IR, and
BET equipment was applied to determine physicochemical properties. Activated carbon was used as
an adsorbent to remove ferric ions and iodine (I2) from the solution. The results showed that the
product derived from carbonization at 300°C and activation using 9% hydrochloric acid produced
the highest adsorption capacity of 1.104 mg/g and 1881.51mg/g for ferric ions and iodine,
respectively. Moreover, activated carbon derived from banana peels showed the potential to be
regenerated for approximately four times, but with a decrease in efficiency to 75%.
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1. Introduction

The rapid growth in population and urbanization in the last few decades is associated with an
increase in water scarcity and low quality. To overcome several water supply quality problems,
various conventional treatment methods have been used, including disinfection, desalination, and
decontamination. However, these methods cannot be widely applied due to the expensive costs
and production of residues, which contributes to freshwater contamination (Adekanmi, 2021),
showing the need to develop new strategies. In this context, adsorption has been proven as a
promising technology due to the simple infrastructure, improved efficiency, and effectiveness.
Several different adsorbents have also been reported for the treatment of polluted water
(Dhaneswara et al., 2024; Darmadi et al., 2023; Timotius et al., 2022; Basuki et al., 2021; Kusrini et
al., 2021).
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Among the existing adsorbents, activated carbon is considered effective for solving various
water problems such as taste, odor, and the removal of unwanted contaminants including heavy
metals, chlorine, and volatile organic compounds (VOCs)(Basheer et al., 2021; Pelaez-Cid et al.,
2020; Sanchez-Sanchez et al., 2020; Yu et al., 2020; Zhang et al., 2019). Activated carbon is a material
with a very high surface area, which is prepared using both physical and chemical methods.
Physical treatment consists of a two-step process comprising carbonization, followed by
gasification of oxidizing agents usually CO, and water vapor. Meanwhile, chemical treatment is a
one-step process where carbonization and activation occur simultaneously, using compounds such
as ZnCl,, HsPO4, KOH, and NaOH (Wang and Xu, 2024; Mistar et al., 2020; ElShafei et al., 2014).
The high cost of production has been the most challenging part of commercially producing
activated carbon. This has led to the exploration of inexpensive raw materials with high carbon,
low inorganic content workability, minimum impact on the environment, and storage life, as
desirable precursors in recent decades. Moreover, both physical and chemical treatments can
produce a very high specific surface area of activated carbon. Renewable sources are the most
widely used materials due to the exceptional adsorbent properties (Bhushan et al., 2021; Prakash et
al., 2021; Yagmur and Kaya, 2021).

Banana is a widespread fruit available globally, including in Indonesia, where peels are easily
accessible to make activated carbon without significant cost. This application is widely accepted
due to several factors such as the high content of fiber and organic compounds, namely cellulose,
lignin, and pectin. The fiber contributes to the formation of a strong structure and large pores in
activated carbon. Additionally, the organic components produce activated carbon with various
pores, including micro- and meso-, which is essential as an adsorbent for both organic and inorganic
pollutants. Another advantage is that banana peels waste decomposes naturally, rendering the use
as activated carbon environmentally friendly, presenting the material as an attractive option for the
manufacturing process (Yanti et al., 2023; Wikantika et al., 2022; Jodiawan et al., 2021; Falowo et al.,
2021; Tripathy et al., 2021; Anhwange et al., 2009). In this research, Cavendish banana peels waste
(Musa acuminata) was used to produce activated carbon based on the high organic carbon content,
such as lignocellulose, reaching 97.5% compared to other types, namely Saba (Musa paradisiaca
var. sapientum) or King banana (Musa paradisiaca) which ranged from 90 to 92% (Anhwange et
al., 2009). The conversion of banana peels waste into activated carbon is aimed at increasing the
economic value, reducing waste disposal costs, and providing inexpensive raw materials. Although
previous investigation (Din et al., 2017) used acid impregnation process before carbonization, this
research applied carbonization process at the initial stage to form more and stronger activated
carbon pores before being activated using acid solution to obtain greater adsorption capacity.
Initially, banana peels waste was dried, carbonized, and activated using acid solution. The product
obtained was tested for the performance as an adsorbent to remove ferric ions in solution.

2. Method

Activated carbon was prepared according to the method of (Din et al., 2017), but conducted in
the reverse order. This method was used to control the structure and pore size, producing activated
carbon with high adsorption capacity for specific molecules. The production of activated carbon
from Cavendish banana peels consisted of three stages. Initially, sample preparation and
dehydration processes were carried out, followed by carbonization and chemical activation.
Activated carbon produced at optimum conditions was used as an adsorbent to adsorb ferric ions
from the solution, followed by the analysis of adsorption capacity and model.

2.1. Sample Preparation
In this experiment, cavendish banana peels were used as raw materials for producing activated
carbon. The starting materials were cut into a size of 2 x 2 cm? and dried in an oven at 110°C for 1
hour. The dried samples were prepared by carbonization and chemical activation. The
carbonization process was carried out at 200, 300, 400, and 500°C for 2 hours. Subsequently,
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carbonized samples were crushed and activated in a 3-9 % (by volume ratio) H;PO, and HCl
solution for 24 hours. The slurry was placed into a separating funnel to recover the solid part as
activated carbon from the liquid. The sample was washed successively with distilled water and
dried at 105°C for 30 minutes to obtain activated carbon. This was followed by the analysis of
moisture, ash content, and absorption capacity for iodine and ferric ions solutions. The schematic
diagram for the production process is shown in Figure 1.

Size Reduction & ' Carbonization

Raw Material N ) b

{Cavendish Peels) | Dryingat110°for1h | V| at200-500° for 2 h
~, -~ ™,
i Y ) \
] ) Drying Chemical Activation

Activated Carbon <: S <:| with HCI and H1PO,

L ) at 110° for 30 mins 3-99% for 24 h
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Figure 1 Schematic Diagram for Producing Activated Carbon from Cavendish Banana Peels

2.2. Characterization of Activated Carbon
Activated carbon samples were characterized using ASTM D2867, D2866, and D4607 standards,
including moisture and ash content analysis, as well as iodine adsorption. Characterization was
carried out to measure the quality of activated carbon produced in several different process
conditions.

Table 1 Activated carbon quality based on ASTM D2867, D2866, and D4607 standards

Parameter Unit Requirement
Moisture content Y% < 5-10
Ash content Y% < 5-8
Iodine adsorption mg/g > 500

Moisture contents were measured by weighing 1 g of activated carbon, and heating at 105°C for
6 hours, followed by weight measurement. Moisture content was defined as equation 1.

. Samples mass dif ference
Moisture content (%) = i /1

— — 100% (1)
Initial samples mass before heating
Ash contents were measured by combusting 1 g of raw materials in a muffle furnace at 650°C for 4
hours, followed by weighing activated carbon after heating. Ash content was defined as equation 2

Ash content (%) = Total ashmass _ 4o ()

Initial samples mass

The iodine number was obtained based on the ASTM D4607 standard test method by
incorporating 0.5 g of activated carbon into Erlenmeyer containing 25 mL of 0.1 N iodine solution
and shaking gently for 15 minutes. The solution was filtered and the filtrate obtained was placed
into an Erlenmeyer for titration using 0.1 N sodium thiosulphate (Na25,0s) solution until it turned
yellowish. Approximately 1 mL of 1% starch solution was added to the solution, and the titration
was continued to obtain a clear solution. The concentration of iodine solution was calculated from
a total volume of Na»S;0s used and the volume dilution factor (see equation 3)

I = (ViN1—=V,Ny)x Mr lodine x fp
- Activated carbon mass

®)
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where I is Iodine adsorption (mg/g), V1 is iodine solution volume (mL), N is iodine concentration
(N), V2is sodium thiosulphate solution volume used (mL), N2 is sodium thiosulphate concentration
(N), Mr is molecular weight (g/mol), and fp is dilution factor.

The morphological properties of activated carbon were analyzed by Scanning Electron
Microscopy (SEM). A scanning electron microscope (SEM FEI INSPECT S-50, Netherlands) was
used to determine the morphology of the sample. Subsequently, activated carbon was sprinkled on
double-sided carbon tape, placed on the sample holder, and coated with gold.

The FT-IR analysis is used to identify the functional groups in activated carbon. These groups
are important for heavy metal adsorption and determine the type of adsorption process.
Subsequently, FT-IR spectroscopy (FT-IR Shimadzu IR Tracer 100, Japan) was applied to observe
functional group changes before and after carbonization using the KBr disc method. Activated
carbon was mixed with dry KBr (ratio of 1:100) and pressed into a transparent disc. FTIR
spectroscopy was conducted for the range of 4000 — 400 cm. All of the spectra were recorded at
room temperature with a resolution of 4 cm and 45 scans.

The surface area of samples was determined using Brunauer-Emmett-Teller (BET) nitrogen
adsorption-desorption measurements at 77 K. The Micromeritics Gemini VII Version 5.03
equipment was used to determine the surface area and pore size characteristics through volumetric
adsorption of N2 at 77 K. Activated carbon was degasified at 300°C for one hour to eliminate any
adsorbed species. Subsequently, the nitrogen adsorption at a relative pressure of 0.99 was used to
determine the total pore volume.

2.3. Adsorption Model of Ferric ions with Activated Carbon

The solutions of ferric ions solution were mixed with activated carbon and stirred at room
temperature using batch experiment. Subsequently, the solutions were filtered, and the
concentrations of ferric ions were determined using Genesys 150 UV-Visible Spectrophotometer
(Thermo Scientific, USA) at 510 nm. The equilibrium concentrations of the adsorbates in the solid
phase relative to the concentrations in the liquid phase (Q., mg/g) of activated carbon were
determined based on adsorbate mass balance using equation (4) (Zhou et al., 2023) :

Q. = e @
where Co and Ce are the initial and equilibrium ferric ions concentrations (mg/L), respectively, V
is the volume of the aqueous solution (L), and M is the mass of activated carbon used (g).
Adsorption is a mass transfer process that occurs when materials accumulate at the interface
between solid and liquid phases. This process is described by equilibrium relationships between
sorbent and sorption isotherms, which typically represent the ratio of the quantity of sorbed
material to the remaining material in the solution at a fixed temperature and in a state of
equilibrium. The adsorption behaviour of activated carbon from Cavendish banana peels waste for
ferric ions solution could be elucidated by adsorption models. Several theories have been applied
to describe adsorption equilibrium, with numerous isotherm equations available. However, this
research focuses on two key isotherms, namely the Langmuir and Freundlich. The equations for
these models are stated as follows (Zhou et al., 2023).
Ce _ Co 1

% o + o (Langmuir) (5)

InQ = In Ky + +InC, (Freundlich) (6)

where Q., Co, and C. are the same as in Equation (4). Qn is the maximum theoretical adsorption
capacity of activated carbon for ferric ions. Ki. and Kr are the adsorption constants of the Langmuir
and Freundlich isotherm models related to the adsorption capacity, respectively. 1/n is the constant
of adsorption intensity or the surface heterogeneity.
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3. Results and Discussion

3.1. Carbonization of Cavendish Banana Peels Waste

Carbonization is an incomplete combustion process of organic material due to limited air
availability leading to decomposition. This process is carried out to produce granular carbon with
a neat structure, significantly increasing the adsorption ability. In this research, a significant
decrease in the component of the organic material was observed to occur at 400°C due to the
decomposition of lignocellulosic biomass, including hemicellulose, cellulose, and lignin. Based on
the results, lignin was the first component to decompose at low temperatures and continued until
900°C. At approximately 200°C, carbonization produced a product similar to biochar and pure
carbon. Hemicellulose decomposed at low temperatures between 200 and 360°C, while cellulose
decomposed at the high-temperature range of 240-390°C. At 300-400°C temperature, carbonization
tended to produce carbon products with some organic contaminations. Moreover, at temperatures
above 400°C, the final decomposition of the aromatic lignin fraction occurred, producing carbon
purer than the product from the carbonization process at 300-400°C with insignificant organic
contamination (Luangkiattikhun et al., 2008). The characteristics of carbon produced from the
carbonization process at different temperatures are shown in Table 2.

Table 2 shows that the moisture content obtained from carbonization process at various
temperatures ranged from 28.75 to 30.82%. The lowest moisture content of 28.75% occurred at
carbonization temperature of 300°C. Based on the results, an increase in the temperature caused a
high decomposition of all organic components, leading to the production of carbon with more pores
and a regular shape. Additionally, high temperature caused an increase in moisture equilibrium of
carbon material with the environment. The highest moisture content was obtained at carbonization
temperature of 500°C.

Table 2 Carbon characterization after carbonization at different temperatures

Carbonization Parameters
Temperature, °C  Moisture Content, %  Ash Content, %  lodine Adsorption, mg/g
200 30.51 1.80 1845.03
300 28.75 1.32 1881.51
400 29.81 3.22 1855.29
500 30.82 5.57 1728.10

Carbonization at 200°C produced carbon with a higher moisture content than at 300°C. This was
because most of the lignocellulose, namely hemicellulose and cellulose had not been decomposed
at 200°C. Therefore, carbon produced had various organic contents, causing an increase in moisture
content. Table 2 shows that carbon ash content was in the range of 1.80 — 5.57%. Ash is produced
from the combustion of organic materials containing mineral and inorganic compounds. Moreover,
a high ash content of carbonized carbon contributes to a reduction in performance due to the
potential blockages in the pores and decreased adsorption capability (Tongpoothorn et al., 2011;
Sudaryanto et al,, 2006). Previous research reported that higher carbonization temperature
produced greater ash content value of activated carbon (Hendrawan et al., 2017). Based on the
results, there was an increase in iodine absorption from carbonization at 300°C due to higher carbon
yield and increased pore volume. The pores formed were also more regular, leading to a larger
surface area of carbon material (Hendrawan et al., 2017). The increased number of pores and carbon
surface area enhanced absorption capacity, thereby improving iodine adsorption. However,
carbonization at 400 and 500°C decreased the absorption capacity for iodine due to the higher
amount of moisture and ash content produced compared to carbonization temperature of 300°C.
The high ash content led to blockage of carbon pores and affected iodine adsorption capacity.
Additionally, the high moisture content caused carbon sites to be filled with water molecules,
preventing the adsorption of iodine.
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3.2. Activation of Carbon Produced of Cavendish Banana Peels Waste
Activation is a process that aims to increase the ability of activated carbon to absorb chemical
compounds, gases, or other substances. This process produces a larger surface with more pores to
adsorb more compounds. Chemically, carbon is treated with phosphoric acid, sulfuric acid, or alkali
metals, which remove organic materials bound to carbon and open pores. In this research,
phosphoric acid was used to activate carbon, and characteristics were observed after activation
process, as presented in Table 3.

Table 3 The characteristics of activated carbon after activating at different acids and concentrations
(Carbonization temperature at 300°C)

. Parameters
Activator Moisture Content, %  Ash Content, % lodine Adsorption, mg/g
3 % H3PO4 21.49 2.81 1866.22
6 % H3PO4 19.41 3.56 1884.69
9 % H3POy4 18.36 2.95 1885.81
3 % HCl 30.35 493 1894.53
6 % HCl1 27.06 4.41 1899.91
9 % HCl 22.31 3.39 1914.24

Table 3 shows that the moisture content of activated carbon after acid activation ranged from
19.41 to 30.35%, with the lowest value obtained using the HsPOs as an activator. The decrease in
moisture content was attributed to HsPOs (Pujiono et al,, 2017), which accelerated the drying
process, producing lower moisture content compared to HCl. According to previous research,
higher activator concentration would produce lower moisture content of activated carbon
(Hendrawan et al., 2017). Phosphoric acid is generally easier to control in reactions due to the lower
acidity, minimizing the risk of damage or excessive crushing of activated carbon during activation.
Furthermore, it is more suitable for applications requiring larger carbon pores and is less acidic.
Based on the results in Table 3, the ash content of activated carbon after acid activation ranged from
2.81 to 4.93%.

The range of activator concentrations did not significantly affect the ash content of activated
carbon. However, the H3PO, activator produced a lower value compared to HCl, which was more
effective in removing organic materials from activated carbon. The result was consistent with
previous research conducted by (Nurrahman et al., 2021), where high acid concentration during
activation enhanced the adsorption capacity. Higher acid concentration has also been associated
with a greater possibility of a reaction between the activating agent and activated carbon, producing
a more significant amount of micropores and mesopores (Tongpoothorn et al., 2011; Moreno-
Pirajan and Giraldo, 2010). The surface area of activated carbon obtained was increased with higher
acid concentration, which enhanced the adsorption capacity. This indicated that high iodine
adsorption capacity shows the excellent quality of activated carbon (Maulinda et al., 2015).

Table 4 shows a comparison of adsorption characteristics of activated carbon on iodine from
banana peels and other activated carbon sources. These results suggest that activated carbon
derived from Cavendish banana peels has a higher iodine adsorption capacity compared to
Jatropha curcas and other agricultural wastes such as rice husk, corncob, and wheat straw
(Maneechakr and Karnjanakom, 2017; Buasri et al., 2013).

3.3. The Morphology of Activated Carbon Prepared from Cavendish Banana Peels
Figure 2a shows carbon from banana peels after carbonization using a furnace at 300°C for 2
hours. During the carbonization process, the yellow banana peels turned black. Activated carbon
morphologies at 1.00 Kx magnifications before and after activation process are shown in Figures 2b
and 2c. Specifically, Figure 2b shows a rough and compact surface with irregular shape pores,
which is also microporous with vast heterogeneity. After activation process, the morphology
changed into porous materials of regular shape and opened pores. Following the carbonization and
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acid activation process, tiny pores with a diameter of less than 6 um are formed, along with an
increase in the number and diameter of pores. Additionally, the presence of 9% acidic chloride leads
to larger pore size and opening of tinier pores. This shows that acidic chloride can effectively
remove hydrocarbon compounds attached to carbon surface after the carbonization process.

Table 4 The iodine adsorbed by activated carbon obtained from different carbon sources

Adsorbent Qe (mg/¢g) for I, Reference
AC banana peels 1914.24
ACC 1186.17 (Maneechakr and
CB 307.82 Karnjanakom, 2017)
401 380.01
402 397.98
501 580.33
502 590.56
AC with soaking HF 300

AC without soaking HF 290 (Buasri et al,, 2013)

TeknikMesin TS 8.00kV X1.00k SE : i Mesin ITS 8.00kV X1.00k SE 5 : "50.00m

(a)

Figure 2 Producing activated carbon from Cavendish banana: (a) Carbon after carbonization at
300°C, Scanning Electron Microscopy (SEM) with scale bar 50ym of (b) Carbon after carbonization,
(c) Carbon after activation

3.4. The FTIR identification of Activated Carbon prepared from Cavendish Banana Peels

Figure 3 shows FTIR spectra of dried banana peels and activated carbon within the 4000-400 cm™
range. Based on the results, the band in the region of 3423 cm-! shows the presence of the stretching
vibration of amine (-NH) and O-H functional groups (Al-Tabakha et al., 2021). The band at 2924
cm is allocated to aliphatic acid C-H stretching vibrations (El-Din et al., 2018), while 1654 cm-!
represents the skeletal aromatic vibrations of C=C in lignin (Gonultas and Candan, 2018), and 1404
cm shows —C-H bending. The results of FI-IR analysis on activated carbon show changes in the
infrared (IR) absorption spectrum pattern, namely a reduction in intensity at wave numbers from
3423 cm, 2924 cm!, 2372 cm !, and 1404 cm!. Subsequently, new absorptions are formed at wave
numbers 2848 cm!, which is the C-H stretching vibration of methyl (CHs) and methylene (CH>)
groups, with 1265 cm representing the C-O functional group. Carbonization and activation
processes have also been established for aromatic C=C bonds at wave number 1589 cm-!, showing
an increase in aromatic compounds. These compounds are structural components of hexagonal
activated carbon, showing the pore structure of activated carbon, as validated by morphological
analysis using SEM. Activated carbon produced has an absorption pattern with OH, C-H, C-O, and
C=C bond types. The presence of the OH and C-O bonds suggests that activated carbon tends to be
polar showing the suitability of activated carbon as an adsorbent for polar compounds (Wibowo et
al., 2011).
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Figure 3 FTIR spectra of (a) dried Banana peels, and (b) activated carbon after carbonization and
acid activation

3.5. Brunauer-Emmet-Teller (BET) Analysis

Activated carbon was analysed using BET equipment to determine physicochemical properties
after being subjected to carbonization and chemical activation. Based on the results, the BET surface
area was found to be 272.84 m2/g and 421.63 m2/g afterboth processes, respectively. The analysis
showed that activated carbon possessed total pore volumes of 0.217 cm3/g and 0.319 cm3/g, with
average pore diameters of 3.188 nm and 3.024 nm after carbonization and chemical activation (HCl
9%), respectively. The FTIR results showed that the chemical activation caused the loss of organic
compounds in activated carbon, leading to an increase in surface area and total pore volume.
Activated carbon had an average pore size within the mesoporous range (2-50 nm). Table 5 shows
a comparison of the surface area of activated carbon derived from banana peels and other natural
materials. The materials were activated through acid impregnation followed by carbonization.

Based on the data presented in Table 5, activated carbon produced from banana peels through
the carbonization process and treated with HCl showed superior results compared to solid waste
generated during the production of sunflower oil treated with HoSOs. This phenomenon could be
attributed to the fiber structure of banana peels, which was longer than sunflower oil cake waste.
However, activated carbon obtained from bamboo showed improved performance than banana
peels through HCl activation. This could be attributed to the compact, long, and sturdy structure of
bamboo, which led to the formation of solid pores in activated carbon.

Table 5 Comparison of different adsorbents related to their activated treatments

Raw Materials of Impregnating Agent Surface Area Reference
Adsorbent Seer (M2/g)
Banana peels HCI 421.63 -
Sunflower oil cake H,SO, 241 (Ratan et al., 2018)
Bamboo HCI 482
HNOs 295 (Mui et al., 2010)
H,SO4 554

Carbon HCIO 74-79 (Din et al., 2017)
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3.6. Adsorption Performance of Activated Carbon for Ferric lons Removal

According to the data shown in Figure 4, the process of adsorption could be divided into a fast
and a slow stage. During the initial stage (0-45 min), ferric ions were quickly adsorbed onto the
available sites on the surface of activated carbon. The adsorption capacity of activated carbon for
ferric ions was observed to increase along with adsorption time, reaching a maximum of 1.1015
mg/g after 90 minutes. Subsequently, the number of available adsorption sites on the surface of
activated carbon started to decrease, causing the adsorption capacity to gradually reach saturation.
During the slow stage of adsorption (45-90 min), the adsorption capacity of ferric ions increased
from 0.7794 mg/g to 1.102 mg/g. This showed that the process was time-dependent, showing the
need for optimization to achieve the maximum adsorption capacity. (Wang and Xu, 2024).

1.40

Adsorption Capacity, mg
S
o
[e2}
o

0 20 40 60 80 100120140160 180200
Time, minutes

Figure 4 Ferric ions adsorption using activated carbon from Cavendish banana Peels

The initial Fe ions concentration of 2.8 mg/L produced an adsorption capacity of 1.1015 mg Fe/g.
Although activated carbon obtained from banana peels could be regenerated four times, the
efficiency would reduce by 75% after each regeneration. Based on the results, the Freundlich
model's correlation coefficient (R?) is closer to 1 and has a higher value compared to the Langmuir
model. The Freundlich isotherm is based on the assumption that adsorption occurs on sites with
non-uniform energy level distribution, rather than on a uniform surface. This shows that adsorption
is reversible and not limited to monolayer formation. As presented in Figure 5 and Figure 6, R2
values suggest that the adsorption of ferric ions in this research is well-suited to the Freundlich
model, showing the potential formation of heterolayer ferric ions on the adsorbent surface. This
phenomenon can be explained by the surface chemistry of banana peels, which have active
functional groups with different intensities and non-uniform distribution.

The presence of these functional groups affects the adsorption power by causing differences in
the energy level of the active sites available on the surface (Achak et al., 2009). Moreover, active
sites with higher energy levels tend to form heterolayer ferric ions adsorption. This shows that
activated carbon's adsorption of ferric ions is mainly dominated by physical adsorption, such as
van der Waals force and Cr — cation interactions. Van der Waals interactions occur between iron
ions and activated carbon due to the uneven distribution of electrons and the dipole moment. Metal
ions interact with activated carbon through Cr-Fe3+ interactions, facilitating the adsorption onto the
surface and pores. Previous research has also shown that activated carbon system is best
represented by the Freundlich model, with a capacity of 0.027 mg Fe/g activated carbon
(Meisrilestari et al., 2013).
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Figure 5 Linear fit of Langmuir isotherm adsorption of ferric ions by activated carbon from
Cavendish banana peels
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Figure 6 Linear fit of Freundlich isotherm adsorption of ferric ions by activated carbon for
Cavendish banana peels

Table 6 shows a comparison of the heavy metal adsorption capabilities of activated carbon
sourced from banana peels and other agricultural waste. Based on the data presented, activated
carbon obtained from banana peels and betel nut skins has a lower adsorption capacity compared
to other forms. This can be due to several factors, including the presence of mesopores in activated
carbon obtained from banana peels, which may not be suitable for Fe3+ ions. Moreover, the larger
pore size of activated carbon allows for easier access to Fe3* ions, entering activated carbon
structure. The pH level during the adsorption test can also affect the adsorption capacity of
activated carbon.

Table 6 The heavy metal adsorbed by activated carbon obtained from different carbon sources

Adsorbent Qe (mg/g) for Qe (mg/g) Qe (mg/g) for Reference
Fe3+ for Fe2+ Cr,O72+
AC banana peels 1.102
ACC 5.42 0.72 (Maneechakr and

CB 13.53 0 Karnjanakom, 2017)
401 14.55 0
402 15.80 0
501 21.33 0
502 23 0

AC Betel nut skin 1.4174 (Herlinawati et al.,

2023)

4. Conclusions

In conclusion, this research showed that Cavendish banana peels waste could be used to
effectively prepare activated carbon. Based on the results, the suitable conditions to achieve
optimum iodine number were 300°C carbonization temperature, 24-hour activation time, and 9%
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hydrochloric acid. The adsorption capacity for iodine and ferric ions reached 1914.24 and 1.1015 mg
Fe/g activated carbon and fit the Freundlich isotherm model. Although activated carbon obtained
from banana peels could be regenerated for approximately four times, the efficiency would reduce
by 75% after each regeneration.

Acknowledgements

The author is grateful for the financial support received from the Indonesian Ministry of Research,
Technology, and Higher Education through the Fundamental Research Scheme for Higher Education
Excellence under contract numbers 077/E5/PG.02.00.PL /2023 and 004/SP2H/PT-L/LL7/2023.

Author Contributions

Restu Kartiko Widi conceived the idea, verified methods, designed experiment, and wrote the manuscript;
Puguh Setyopratomo conceived the Idea, verified methods and designed experiment; Priscilla Eveline
Danatha, and Verina Dione Nanlohy carried out experiments; Emma Savitri analysed, validated data, wrote
and edited the manuscript; all authors discussed results and reviewed the manuscript. All authors have read
and agreed to the published version of the manuscript.

Conlflict of Interest

The authors declare that there is no conflict of interest regarding the publication of this manuscript. The
research was conducted in the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.

References

Achak, M, Hafidi, A, Ouazzani, N, Sayadi, S & Mandi, L 2009, 'Low cost biosorbent “banana peel” for the
removal of phenolic compounds from olive mill wastewater: Kinetic and equilibrium studies', Journal of
Hazardous Materials, vol. 166, no. 1, pp. 117-125, https://doi.org/10.1016 /j.jhazmat.2008.11.036

Adekanmi, AT 2021, 'Health hazards of toxic and essential heavy metals from the poultry waste on human
and aquatic organisms’, In: Animal Feed Science and Nutrition, IntechOpen, Rijeka,
https://doi.org/10.5772 /intechopen.99549

Al-Tabakha, MM, Khan, SA, Ashames, A, Ullah, H, Ullah, K, Murtaza, G & Hassan, N 2021, 'Synthesis,
characterization and safety evaluation of sericin-based hydrogels for controlled delivery of acyclovir',
Pharmaceuticals, vol. 14, No. 3, article 234, https:/ /doi.org/10.3390 /ph14030234

Anhwange, B, Ugye, ] & Nyiatagher, TD 2009, 'Chemical composition of Musa sepientum (banana) peels’,
Electronic Journal of Environment, Agriculture and Food Chemistry, vol. 8, pp. 437-442

Basheer, AO, Hanafiah, MM, Alsaadi, MA, Al-Douri, Y & Al-Raad, AA 2021, 'Synthesis and optimization
of high surface area mesoporous date palm fiber-based nanostructured powder activated carbon for
aluminum removal, Chinese Journal of Chemical Engineering, vol. 32, pp. 472-484,
https://doi.org/10.1016 /j.cjche.2020.09.071

Basuki, KT, Fatuzzahroh, M, Ariyanti, D & Saputra, A 2021, 'Adsorption of strontium from an aqueous
solution by TiO,-pillared zeolite', Infernational Journal of Iechnology, vol. 12, pp. 625-634,
https://doi.org/10.14716/ijtech.v12i3.4376

Bhushan, B, Nayak, A & Kotnala, S 2021, 'Green synthesis of highly porous activated carbon from jackfruit
peel: Effect of operating factors on its physico-chemical characteristics', Materials Today: Proceedings, vol.
44, no. 1, pp. 187-191, https://doi.org/10.1016 /j.matpr.2020.08.554

Buasri, A, Chaiyut, N, Loryuenyong, V, Phakdeepataraphan, E, Watpathomsub, S & Kunakemakorn, V
2013, 'Synthesis of activated carbon using agricultural wastes from biodiesel production’, Infernational
Journal of Materials and Metallurgical Engineering, vol. 7, no. 1, pp. 106-110

Darmadi, Lubis, MR, Masrura, M, Syahfatra, A & Mahidin 2023, 'Clay and zeolite-clay based monoliths as
adsorbents for the Hg(II) removal from the aqueous solutions', International Journal of Technology, vol. 14,
pp. 129-141, https://doi.org/10.14716 /ijtech.v14i1.5134

Dhaneswara, D, Tsania, A, Fatriansyah, JF, Federico, A, Ulfiati, R, Muslih, R & Mastuli, MS 2024, 'Synthesis
of mesoporous silica from sugarcane bagasse as adsorbent for colorants using cationic and non-ionic
surfactants',  Infernational  Journal of  Technology, vol. 15, mno. 2, pp. 373-382,
https://doi.org/10.14716 /ijtech.v15i2.6721




1373
International Journal of Technology 16(4) 1362-1374 (2025)

Din, MI, Ashraf, S & Intisar, A 2017, 'Comparative study of different activation treatments for the
preparation of activated carbon: A mini-review', Science Progress, vol. 100, no. 3, pp. 299-312,
https://doi.org/10.3184 /003685017X14967570531606

El-Din, GA, Amer, AA, Malsh, G & Hussein, M 2018, 'Study on the use of banana peels for oil spill
removal', Alexandria Engineering Journal, vol. 57, pp. 2061-2068, https://doi.org/10.1016/j.aej.2017.05.020

ElShafei, GMS, ElSherbiny, IMA, Darwish, AS & Philip, CA 2014, 'Silkworms’ feces-based activated
carbons as cheap adsorbents for removal of cadmium and methylene blue from aqueous solutions', Chemical
Engineering Research and Design, vol. 92, no. 3, pp. 461-470, https://doi.org/10.1016 /j.cherd.2013.09.004

Falowo, TT, Ejidike, IP, Lajide, L & Clayton, HS 2021, 'Polyphenolic content of Musa acuminata and Musa
paradisiaca bracts: Chemical composition, antioxidant and antimicrobial potentials', Biomedical and
Pharmacology Journal, vol. 14, pp. 1767-1780, https:/ /doi.org/10.13005/bpj /2276

Gonultas, O & Candan, Z 2018, 'Chemical characterization and FTIR spectroscopy of thermally
compressed eucalyptus wood panels', Maderas: Ciencia y Tecnologia, vol. 20, pp. 431-442,
https://doi.org/10.4067/50718-221X2018005031301

Hendrawan, Y, Sutan, SM, Kreative, R, Keteknikan, J, Teknologi, PF, Brawijaya, PU & Malang, JV 2017,
'Pengaruh variasi suhu karbonisasi dan konsentrasi aktivator terhadap karakteristik karbon aktif dari ampas
tebu (bagasse) menggunakan activating agent NaCl” (The effect of carbonization temperature variation and
activator concentration on the characteristics of activated carbon from sugarcane bagasse using activating
agent NaCl), Jurnal Keteknikan Pertanian Tropis dan Biosistem, vol. 5, no. 3, pp. 200-207,
https:/ /jkptb.ub.ac.id /index.php /jkptb /article /view /420

Herlinawati, H, Sihombing, JL, Kembaren, A, Simatupang, L & Adhani, R 2023, 'Analysis of Fe metal
adsorption in industrial wastewater using adsorbents from betel nut skin', Jurnal Pendidikan Kimia, vol. 15,
no. 1, pp. 3540, https://doi.org/10.24114 /jpkim.v15i1.42478

Jodiawan, J, Chrisdiyanti, DN, Vi’atin, N, Prihastyanti, MNU, Chandra, RD, Heriyanto, H, Siswanti, CA,
Hapsari, L & Brotosudarmo, THP 2021, 'Carotenoid analysis from commercial banana cultivars (Musa spp.)
in Malang, East Java, Indonesia, Indonesian Journal of Chemistry, vol. 21, pp. 690-698,
https://doi.org/10.22146/ijc.60865

Kusrini, E, Ayuningtyas, K, Mawarni, DP, Wilson, LD, Sufyan, M, Rahman, A, Prasetyanto, YEA &
Usman, A 2021, 'Micro-structured materials for the removal of heavy metals using a natural polymer
composite’, International  Journal  of  Technology, vol. 12, no. 2, pP- 275-286,
https://doi.org/10.14716 /ijtech.v12i2.4578

Luangkiattikhun, P, Tangsathitkulchai, C & Tangsathitkulchai, M 2008, 'Non-isothermal
thermogravimetric analysis of oil-palm solid wastes', Bioresource Technology, vol. 99, pp. 986-997,
https:/ /doi.org/10.1016 /j.biortech.2007.03.001

Maneechakr, P & Karnjanakom, S 2017, 'Adsorption behaviour of Fe(Il) and Cr(VI) on activated carbon:
Surface chemistry, isotherm, kinetic and thermodynamic studies', Journal of Chemical Thermodynamics, vol.
106, pp. 104-112, https://doi.org/10.1016/j.jct.2016.11.021

Maulinda, L, Nasrul, ZA & Sari, DN 2015, Pemanfaatan kulit singkong sebagai bahan baku karbon aktif'
(Utilization of cassava skin as raw material for activated carbon), furnal Teknologi Kimia Unimal, vol. 4, no.
2, pp- 11-19

Meisrilestari, Y, Khomaini, R & Wijayanti, H 2013, 'Pembuatan arang aktif dari cangkang kelapa sawit
dengan aktivasi secara fisika, kimia dan fisika-kimia' (Production of activated charcoal from palm shells by
physical, chemical and physical-chemical activation), Konversi, vol. 2, no. 1, pp. 45-50,
https://doi.org/10.20527 /k.v2i1.136

Mistar, EM, Alfatah, T & Supardan, MD 2020, 'Synthesis and characterization of activated carbon from
Bambusa vulgaris striata using two-step KOH activation', Journal of Materials Research and Technology, vol.
9, no. 3, pp. 6278-6286, https:/ /doi.org/10.1016/j.jmrt.2020.03.041

Moreno-Pirajan, JC & Giraldo, L 2010, 'Study of activated carbons by pyrolysis of cassava peel in the
presence of chloride zinc', Journal of Analytical and Applied Pyrolysis, vol. 87, pp. 288-290,
https://doi.org/10.1016/j.jaap.2009.12.003

Mui, ELK, Cheung, WH, Valix, M & Mckay, G 2010, 'Dye adsorption onto char from bamboo', Journal of
Hazardous Materials, vol. 177, no. 1-3, pp. 1001-1005, https://doi.org/10.1016 /j.jhazmat.2010.01.018

Nurrahman, A, Permana, E, Gusti, DR & Lestari, I 2021, Pengaruh konsentrasi aktivator terhadap kualitas
karbon aktif dari batubara lignit'(Effect of activator concentration on the quality of activated carbon from
lignite coal), Jurnal Daur Lingkungan, vol. 4, no. 2, pp. 44-53, https://doi.org/10.33087 /daurling.v4i2.86




1374
International Journal of Technology 16(4) 1362-1374 (2025)

Peldez-Cid, AA, Romero-Herndndez, V, Herrera-Gonzalez, AM, Bautista-Hernandez, A & Corefio-
Alonso, O 2020, 'Synthesis of activated carbons from black sapote seeds, characterization and application in
the elimination of heavy metals and textile dyes', Chinese Journal of Chemical Engineering, vol. 28, no. 2, pp.
613-623, https://doi.org/10.1016 /j.cjche.2019.04.021

Prakash, MO, Raghavendra, G, Ojha, S, Panchal, M & Kumar, D 2021, 'Investigation of tribological
properties of biomass developed porous nano activated carbon composites', Wear, vol. 466-467, article
203523, https:/ /doi.org/10.1016 /j.wear.2020.203523

Pujiono, EF & Mulyati, A 2017, 'Potential of activated carbon produced from agriculture waste for water
treatment material', Jurnal Wiyata, vol. 1, no. 1, pp. 37-45, http://dx.doi.org/10.56710/wiyata.v4il.94

Ratan, JK, Kaur, M & Adiraju, B 2018, 'Synthesis of activated carbon from agricultural waste using a simple
method: Characterization, parametric and isotherms study', Materials Today: Proceedings, vol. 5, no. 2, pp.
3334-3345, https://doi.org/10.1016 /j.matpr.2017.11.576

Sanchez-Sanchez, A, Izquierdo, MT, Mathieu, S, Medjahdi, G, Fierro, V & Celzard, A 2020, 'Activated
carbon xerogels derived from phenolic oil: Basic catalysis synthesis and electrochemical performances', Fue/
Processing Technology, vol. 205, article 106427, https://doi.org/10.1016/j.fuproc.2020.106427

Sudaryanto, Y, Hartono, SB, Irawaty, W, Hindarso, H & Ismadji, S 2006, 'High surface area activated
carbon prepared from cassava peel by chemical activation', Bioresource Technology, vol. 97, no. 5, pp. 734—
739, https:/ /doi.org/10.1016 /].biortech.2005.04.029

Timotius, D, Kusumastuti, Y, Omar, R, Harun, R, Kamal, SMM, Jenie, SNA & Petrus, HTBM 2022, 'The
study of methylene blue loading into chitosan-graft-maleic sponges', International Journal of Technology,
vol. 13, no. 8, pp. 1796-1805, https:/ /doi.org/10.14716/ijtech.v13i8.6133

Tongpoothorn, W, Sriuttha, M, Homchan, P, Chanthai, S & Ruangviriyachai, C 2011, 'Preparation of
activated carbon derived from Jatropha curcas fruit shell by simple thermo-chemical activation and
characterization of their physico-chemical properties', Chemical Engineering Research and Design, vol. 89,
no. 3, pp. 335-340, https://doi.org/10.1016/j.cherd.2010.06.012

Tripathy, A, Mohanty, S, Nayak, SK & Ramadoss, A 2021, 'Renewable banana-peel-derived activated
carbon as an inexpensive and efficient electrode material showing fascinating supercapacitive performance’,
Journal  of  Environmental  Chemical  Engineering, vol. 9, No. 6, article 106398,
https://doi.org/10.1016/j.jece.2021.106398

Wang, K & Xu, § 2024, 'Preparation of high specific surface area activated carbon from petroleum coke by
KOH activation in a rotary kiln', Processes, vol. 12, no. 2, article 241, https://doi.org/10.3390 /pr12020241

Wibowo, S, Syafi, W & Pari, G 2011, 'Karakterisasi permukaan arang aktif tempurung biji nyamplung
(surface analysis of activated charcoal from nyamplung seed shells)', Makara, vol. 15, no. 1, pp. 17-24

Wikantika, K, Ghazali, MF, Dwivany, FM, Novianti, C, Yayusman, LF & Sutanto, A 2022, 'Integrated
studies of banana on remote sensing, biogeography, and biodiversity: An Indonesian perspective', Diversity,
vol. 14, no. 4, article 277, https:/ /doi.org/10.3390/d14040277

Yagmur, HK & Kaya, 12021, 'Synthesis and characterization of magnetic ZnCl2-activated carbon produced
from coconut shell for the adsorption of methylene blue', Journal of Molecular Structure, vol. 1232, article
130071, https:/ /doi.org/10.1016 /j.molstruc.2021.130071

Yanti, I, Sationo, PP, Winata, WF, Anugrahwati, M, Anas, AK & Swasono, YA 2023, 'Effectiveness of
activated carbon magnetic composite from banana peel (Musa acuminata) for recovering iron metal ions',
Case Studies in Chemical and  Environmental Engineering, vol. 8, article 100378,
https://doi.org/10.1016/j.cscee.2023.100378

Yu, F, Zhu, X, Jin, W, Fan, ], Clark, JH & Zhang, S 2020, 'Optimized synthesis of granular fuel and granular
activated carbon from sawdust hydrochar without binder', Journal of Cleaner Production, vol. 276, article
122711, https://doi.org/10.1016 /j.jclepro.2020.122711

Zhang, D, He, C, Zhao, ], Wang, | & Li, K 2019, 'Facile synthesis of hierarchical mesopore-rich activated
carbon with excellent capacitive performance', Journal of Colloid and Interface Science, vol. 546, pp. 101-112,
https://doi.org/10.1016/j.jcis.2019.03.059

Zhou, P, Li, X, Zhou, ], Peng, Z, Shen, L & Li, W 2023, 'Insights of the adsorption mechanism of methylene
blue on biochar from phytoextraction residues of Citrus aurantium L.: Adsorption model and DFT
calculations', Journal of Environmental Chemical Engineering, vol. 11, no. 5, article 110496
https://doi.org/10.1016 /j.jece.2023.110496




N1 RETTTHH Il hfndas 21y

wrecedflnn e i dd

Fualel ) by Faw lp aTEngmnzeni g imaade nlonzas




EDITORIAL TEAM

Editor in Chief

1.

Prof. Dr. Yudan Whulanza, Universitas Indonesia, Indonesia

Managing Editor

1.

Dr. Eny Kusrini, Universitas Indonesia, Indonesia

Members

o 00 3

1. Dr. Ahmad Gamal, Universitas Indonesia, Indonesia

2. Prof. Dr. Akhmad Herman Yuwono , Universitas Indonesia, Indonesia
3. Prof. Dr. Akhmad Hidayatno, Universitas Indonesia, Indonesia

4.
5
6

Prof. Dr. Anwar Usman, Universiti Brunei Darussalam, Brunei Darussalam

. Dr. Arnas, Universitas Indonesia, Indonesia
. Prof. Dr. Arun Kumar Sangaiah, National Yunlin University of Science and

Technology, Taiwan, Taiwan

. Prof. Dr. Bambang Sugiarto, Universitas Indonesia, Indonesia
. Dr. Cecilia Vale, University of Porto, Portugal

. Prof. Dr. Dedi Priadi, Universitas Indonesia, Indonesia

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Prof. Dr. Esah Hamzah, Universiti Teknologi Malaysia, Malaysia

Dr. Giuseppe Lo Papa, Teagasc Rural Economy Research Centre, Ireland
Prof. Dr. Hamzah Abdul Rahman, Universiti Malaya, Malaysia

Dr. Hendri Dwi Saptioratri, Universitas Indonesia, Indonesia

Prof. Dr. Heri Hermansyah, Universitas Indonesia, Indonesia

Dr. Hng Huey Hoon, Nanyang Technological University, Singapore , Singapore

Dr. Imam Jauhari Maknun, Universitas Indonesia, Indonesia, Indonesia
Dr. Ismi Rosyiana Fitri, Universitas Indonesia, Indonesia

Dr. Johannes Widodo, National University of Singapore, Singapore
Prof. Dr. Jong-Taek Oh, Chonnam National University, Korea, Republic of
Prof. Dr. Lee D. Wilson, University of Saskatchewan, Canada

Prof. Mahmud Sudibandriyo, Universitas Indonesia, Indonesia

Dr. Muhamad Asvial, Universitas Indonesia, Indonesia

Dr. Muhamad Sahlan, Universitas Indonesia, Indonesia

Dr. Muhammad Arif Budiyanto, Universitas Indonesia, Indonesia

Prof. Dr. Muhammad Idiris Saleh, Universiti Sains Malaysia, Malaysia
Dr. Nofrijon Sofyan, Universitas Indonesia, Indonesia

Dr. Nyoman Suwartha, Universitas Indonesia, Indonesia

Dr. Ova Candra Dewi, Universitas Indonesia, Indonesia

Prof. Dr. Prof. Dr. Hideaki Ohgaki, Kyoto University, Japan

Prof. Dr. Raimundo Delgado, University of Porto, Portugal

Dr. Reza Kia, Sharif University of Technology, Iran (Islamic Republic of)
Dr. Roy Woodhead, Sheffield Hallam University, United Kingdom

Prof. Rui Calcada, University of Porto, Portugal

Dr. Ruki Harwahyu, Universitas Indonesia, Indonesia

Dr. Sam P. Sinha, Scientific Research & Development, United States
Prof. Dr. Simon P. Ringer, University of Sydney, Australia

Prof. Sri Harjanto, Universitas Indonesia, Indonesia

Prof. Dr. Sutrasno Kartohardjono, Universitas Indonesia, Indonesia
Prof. Dr. T. Yuri M. Zagloel, Universitas Indonesia, Indonesia

Prof. Dr. Toshio Shudo, Tokyo Metropolitan University, Japan

Prof. Yanuar, Universitas Indonesia, Indonesia

Prof. Dr. Yung- Hui Lee, National Taiwan University, Taiwan

Dr. Yung-Jung Hsu, National Chiao Tung University, Taiwan

& About the Journal

Editorial Board (https://
ijtech.eng.ui.ac.id/people)
Focus and Scope (https://
ijtech.eng.ui.ac.id/about/5/focus-
and-scope)

Online Submissions (https://
ijtech.eng.ui.ac.id/about/3/
online-submission)
Publication Policy (https://
ijtech.eng.ui.ac.id/about/11/
publication-policy)
Publication Ethics and Policy
(https://ijtech.eng.ui.ac.id/
about/10/policy)

Author Guidelines (https://
ijtech.eng.ui.ac.id/about/4/
author-guidelines)

List of Reviewers (https://
ijtech.eng.ui.ac.id/about/12)

Most downloaded papers
(https://ijtech.eng.ui.ac.id/home/
mostdownloadedpapers)

Most cited papers (https://
ijtech.eng.ui.ac.id/about/14)

& 1jTech

p-ISSN : 2086-9614 (https://
portal.issn.org/resource/
ISSN/2086-9614)

e-ISSN : 2087-2100 (https://
portal.issn.org/resource/
ISSN/2087-2100)

|## Journal Metrics

International Journal of

Technology
Engineering
(miscellaneous)
(https://
est quartil
SIR2024 " T e

0.35

C

www.scimagojr.com/
journalsearch.php?
q=21100235612&tip=sid&exact=no)

Metrics by SCOPUS 2023

CiteScore 2023: 2.9

CiteScoreTracker 2024: 2.1

Source Normalized Impact per Paper
(SNIP): 0.773

Journal Citation Reports (JCR) 2023: JIF
1.2

|#* IJTech is indexed in

sSCLPUS



JOURNAL ISSUE

Hng

&

T

FusBl ] by Faua g ol Eagancuri

Escaping the Digital
Periphery: Toward
Technological Sovereignty in
Developing Nations (https://
ijtech.eng.ui.ac.id/article/
view/7959)

Yudan Whulanza, Eny Kusrini, Ismi
Rosyiana Fitri, Ruki Harwahyu,
Muhamad Asvial

The Impact of Patent
Regulation Features on The
Innovative Activities of
Enterprises (https://
ijtech.eng.ui.ac.id/article/
view/7388)

Karina A. Lundaeva, Aleksei M.
Gintciak

Multilevel Strategic Planning
for Sustainable Development
in Public Administration
(https://ijtech.eng.ui.ac.id/
article/view/7595)

Yurii Orel , Oleg Kulinich, Hryhorii
Dziuba, Nataliia Krasnostanova,
Roman Bakhaiev

The Spatial Practices of
Working Women in Third
Place: Contributions to Urban
Environmental Sustainability
(https://ijtech.eng.ui.ac.id/
article/view/7606)

Lathiyfah Purnamasari, Antony

17 Jul 2025
Volume 16, Number 4

Publication Date (Online):

Jul 17,2025

DOLI: https://doi.org/10.14716/
ijtech.v16i4.7959 (https://
doi.org/10.14716/ijtech.v16i4.7959)
Pages : 1085-1092

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7388 (https://
doi.org/10.14716/ijtech.v16i4.7388)
Pages : 1093-1103

Publication Date (Online):

Jul 17, 2025

DOLI: https://doi.org/10.14716/
ijtech.v16i4.7595 (https://
doi.org/10.14716/ijtech.v16i4.7595)
Pages : 1104-1123

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7606 (https://
doi.org/10.14716/ijtech.v16i4.7606)
Pages : 1124-1142

& About the Journal

Editorial Board (https://
ijtech.eng.ui.ac.id/people)
Focus and Scope (https://
ijtech.eng.ui.ac.id/about/5/focus-
and-scope)

Online Submissions (https://
ijtech.eng.ui.ac.id/about/3/
online-submission)
Publication Policy (https://
ijtech.eng.ui.ac.id/about/11/
publication-policy)
Publication Ethics and Policy
(https://ijtech.eng.ui.ac.id/
about/10/policy)

Author Guidelines (https://
ijtech.eng.ui.ac.id/about/4/
author-guidelines)

List of Reviewers (https://
ijtech.eng.ui.ac.id/about/12)

Most downloaded papers
(https://ijtech.eng.ui.ac.id/home/
mostdownloadedpapers)

Most cited papers (https://
ijtech.eng.ui.ac.id/about/14)

& 1jTech

p-ISSN : 2086-9614 (https://
portal.issn.org/resource/
ISSN/2086-9614)

e-ISSN : 2087-2100 (https://
portal.issn.org/resource/
ISSN/2087-2100)

|## Journal Metrics

International Journal of
Technology

Engineering
(miscellaneous)

(https://

est qL artil
SIR2024 T
0.35

DC

magaojr.com

www.scimagojr.com/
journalsearch.php?
q=21100235612&tip=sid&exact=no)

Metrics by SCOPUS 2023

CiteScore 2023: 2.9

CiteScoreTracker 2024: 2.1

Source Normalized Impact per Paper
(SNIP): 0.773

Journal Citation Reports (JCR) 2023: JIF
1.2

|#* IJTech is indexed in

sSCLPUS



Sihombing, Achmad Fuad, Mastura

Adam

1
7

=
TePu@ead

i

Rl
1]
B

Understanding a Smart
Sustainable City Theme: A
Case of Urban Innovation
Performance in Bandung
City, Indonesia (https://
ijtech.eng.ui.ac.id/article/
view/5531)

Ridwan Sutriadi, Davin Azhari
Hadicahyono, Naya Cinantya
Drestalita

Methodology for
Substantiating the
Characteristics of Safety
Indicators Dependency on
the Parameters of Urban
Environment Infrastructure
(https://ijtech.eng.ui.ac.id/
article/view/7414)

Liliia Talipova, Anton Radaev,
Evangelina Morozova, Angi
Skhvediani, Andrei Efremov

Spatial Analysis of Road
Crashes and Economic
Development of Territory:
The Case of the Russian
Federation (https://
ijtech.eng.ui.ac.id/article/
view/7423)

Maria Rodionova, Angi Skhvediani,
Tatiana Kudryavtseva, Denis
Kapski

Developing a Machine
Learning Model to Improve
the Accuracy of Owner
Estimate Cost in the Capital
Expenditure Procurement
Process (https://
ijtech.eng.ui.ac.id/article/
view/7409)

Mohammed Ali Berawi, Mustika
Sari, Nur Hayati A. Amiri, suci
indah susilowati, Siti Rahma Utami,
Anastasia Kulachinskaya

Substantiation of Distributor
Parameters for Tiered
Application of Mineral
Fertilizer (https://
ijtech.eng.ui.ac.id/article/
view/7648)

Sayakhat Nukeshev , Mikalai
Ramaniuk, Yerzhan Akhmetov,
Kairat Eskhozhin, Khozhakeldi
Tanbayev, Adilet Sugirbay,
Shezhau Kadylet

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.5531 (https://
doi.org/10.14716/ijtech.v16i4.5531)
Pages : 1143-1153

Publication Date (Online):

Jul 17, 2025

DOL: https://doi.org/10.14716/
ijtech.v16i4.7414 (https://
doi.org/10.14716/ijtech.v16i4.7414)
Pages : 1154-1166

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7423 (https://
doi.org/10.14716/ijtech.v16i4.7423)
Pages : 1167-1178

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7409 (https://
doi.org/10.14716/ijtech.v16i4.7409)
Pages : 1179-1189

Publication Date (Online):

Jul 17, 2025

DOLI: https://doi.org/10.14716/
ijtech.v16i4.7648 (https://
doi.org/10.14716/ijtech.v16i4.7648)
Pages : 1190-1208

(https://www.scopus.com/
sourceid/21100235612)

EBSCO

(http://www.ebsco.com/index.asp)

DIRECTORY OF
D [\ J OPEN ACCESS
JOURNALS

(https://doaj.org/toc/2086-9614)

SCimago
SJ R Journal & Country
Rank
(https://www.scimagojr.com/

journalsearch.php?
=211002356128&tip=sid)

&

™

INDEX

COPERNICUS
(https://

journals.indexcopernicus.com/search/
details?id=31340)

; Crossref

(http://www.crossref.org)

Google

(https://scholar.google.co.id/scholar?

g=site%3Ahttp%3A%2F%2Fijtech.eng.ui.ac.id)

EMERGING Y
SOURCES

CITATION

(https://mijl.clarivate.com:/search-
results?issn=2086-9614)

2 Clarivate
Analytics

1.2

(https://jcr.clarivate.com/jcr/home)

(https://sinta.kemdikbud.go.id/
journals/profile/689)

Visitors See mores
W0 245,562 mmm oy 11,100 0 Bne 5,213
m— I 60,595 MU 8,875 @ Jp 5,005

s 33,000 BMo 6,597 Elw 4,424
B uy 24,011 g 5,835 [l 4175
B s 17,390 mmr 5,353 W 0z 3,945

Pageviews: 1,426,456

-]

Fl AR



A Structural-Functional
Model for Managing Digital
Maturity in a Cluster-Based,
Innovation-Active Industrial
Ecosystem within Industry
5.0 (https://ijtech.eng.ui.ac.id/
article/view/7412)

Aleksandr Babkin, Elena
Shkarupeta, Dinara Mamrayeva,
Larissa Tashenova, Abduvakhob
Umarov, Dier Karimov

Chi-Square Oversampling to
Improve Dropout Prediction
Performance in Massive
Open Online Courses (https://
ijtech.eng.ui.ac.id/article/
view/7047)

Liliana, Paulus Insap Santosa, Rudy
Hartanto, Sri Suning
Kusumawardani

Telemedicine System
Acceptance by Physicians:
The Role of Task-Technology
Fit and Convenience Value
(https://ijtech.eng.ui.ac.id/
article/view/7033)

Fadhilah Dian Utami, Rajesri
Govindaraju

Build Operational
Performance Matrix to
Identify Product Survivability
Using Throughput
Accounting Principles
(https://ijtech.eng.ui.ac.id/
article/view/6437)

Alain Widjanarko, Ade Supriatna

Building Transparency
through Halal and Quality
Traceability System for Beef
Distribution in Malang City,
Indonesia (https://
ijtech.eng.ui.ac.id/article/
view/5984)

Sucipto Sucipto, Bella Eka
Syahputri, Aunur Rofiq Mulyarto,
Herman Tolle

Improved Multi-Layer Fusion
Framework Based on Loss
Function for Visual Odometry
Estimation from Color Image
Sequence (https://
ijtech.eng.ui.ac.id/article/
view/7517)

e

(http://info.flagcounter.com/A0S7)

Publication Date (Online):

Jul 17, 2025

DOL: https://doi.org/10.14716/
ijtech.v16i4.7412 (https://
doi.org/10.14716/ijtech.v16i4.7412)
Pages : 1209-1219

Publication Date (Online):

Jul 17, 2025

DOLI: https://doi.org/10.14716/
ijtech.v16i4.7047 (https://
doi.org/10.14716/ijtech.v16i4.7047)
Pages : 1220-1231

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7033 (https://
doi.org/10.14716/ijtech.v16i4.7033)
Pages : 1232-1242

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.6437 (https://
doi.org/10.14716/ijtech.v16i4.6437)
Pages : 1243-1252

Publication Date (Online):

Jul 17, 2025

DOLI: https://doi.org/10.14716/
ijtech.v1614.5984 (https://
doi.org/10.14716/ijtech.v16i4.5984)
Pages : 1253-1264

Publication Date (Online):

Jul 17, 2025

DOLI: https://doi.org/10.14716/
ijtech.v16i4.7517 (https://
doi.org/10.14716/ijtech.v16i4.7517)
Pages : 1265-1282



Van-Hung Le , Huu-Son Do, Quang-
Tri Ninh, Van-Thuan Nguyen, Tat-
Hung Do, Thi-Ha-Phuong Nguyen

-

Detection of Lying Behaviors
Based on Facial Micro-
Expressions Using Artificial
Neural Network (https://
ijtech.eng.ui.ac.id/article/
view/7537)

Wei Ci Gan, Gwo Chin Chung, It Ee
Lee, Kah Yoong Chan, Soo Fun Tan

The Improvement concerning
Recognition Accuracy of Six
Skill Levels of Flux-Cored Arc
Welding Hand Welder using
Convolutional Neural
Network-Long Short-Term
Memory (https://
ijtech.eng.ui.ac.id/article/
view/7649)

Triwilaswandio Wuruk Pribadi,
Takeshi Shinoda

Lung Cancer Classification
via Entropy-Driven Feature
Selection and Deep Learning
Architectures on Multi-Modal
Imaging Data (https://
ijtech.eng.ui.ac.id/article/
view/7646)

Uzair Ishtiaq, Erma Rahayu Mohd
Faizal Abdullah, Zubair Ishtiaque,
Fatima Khan Nayer, Salma Idris,
Amjad Rehman

Target Strength of Eels from
Echosounder and Calibrated
Fish Finder Using Acoustic
Measurement and Numerical
Model (https://
ijtech.eng.ui.ac.id/article/
view/6525)

Angga Dwinovantyo, Triyanto,
Endra Triwisesa, Octavianto Samir,
Gadis Sri Haryani, Hendro Wibowo,
Hidayat, Fachmijany Sulawesty, Eva
Nafisyah, Lukman, Fauzan Ali, Foni
Agus Setiawan

Enhancing Viability of
Probiotic by
Microencapsulation: A Case
Study in Ice Cream (https://
ijtech.eng.ui.ac.id/article/
view/6886)

Dian Shofinita, Ardiyan
Harimawan, Nicolaus Almaishya,
Aurelia Maghfira Dewi, Jason
Thamleonard, Amarthya Benigna
Achmadi

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7537 (https://
doi.org/10.14716/ijtech.v16i4.7537)
Pages : 1283-1295

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7649 (https://
doi.org/10.14716/ijtech.v16i4.7649)
Pages : 1296-1305

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7646 (https://
doi.org/10.14716/ijtech.v16i4.7646)
Pages : 1306-1322

Publication Date (Online):

Jul 17, 2025

DOL: https://doi.org/10.14716/
ijtech.v16i4.6525 (https://
doi.org/10.14716/ijtech.v16i4.6525)
Pages : 1323-1336

Publication Date (Online):

Jul 17, 2025

DOLI: https://doi.org/10.14716/
ijtech.v16i4.6886 (https://
doi.org/10.14716/ijtech.v16i4.6886)
Pages : 1337-1347



.

Ridership Optimization
Model of Transit-Oriented
Development in Jakarta
(https://ijtech.eng.ui.ac.id/
article/view/6522)

Karina Karina, Jachrizal
Sumabrata, Mohammed Ali Berawi

Preparation and
Characterization of Activated
Carbon from Cavendish
Banana (Musa acuminata)
Peels for Ferric Ions
Adsorption (https://
ijtech.eng.ui.ac.id/article/
view/6664)

Restu Kartiko Widi, Puguh
Setyopratomo , Priscilla Eveline
Danatha, Verina Dione Nanlohy,
Emma Savitri

Carboxylation Reaction of
Epichlorohydrin: Spectra-
Based Experimental and
Analytical System for Online
Reaction Study (https://
ijtech.eng.ui.ac.id/article/
view/7596)

Maria Atlaskina, Zakhar Markin,
Kirill Smorodin, Sergey Kryuchkov,
Pavel Tiuleanu, Alexander Sysoev,
Anton Petukhov, Artem Atlaskin,
Olga Kazarina, Andrey Vorotyntsev,
Ilya Vorotyntsev

A Novel Approach to the
Development of Cu/Zn0/Si02
Catalyst for the
Hydrogenation of CO2 into
Methanol Using Induction
Flow Levitation (https://
ijtech.eng.ui.ac.id/article/
view/7435)

Artyom Markov, Anna
Golovacheva, Alexander A.
Kapinos, Egor S. Dokin, Pavel P.
Grachev, Anton N. Petukhov,
Artem Atlaskin, Vitaly A. Medov,
Sergey S. Suvorov, Andrey V.
Vorotyntsev

Effect of Wetting-Drying
Cycles on Swelling-Shrinkage
Behavior and
Microstructures of Tropical
Residual Expansive Soil
(https://ijtech.eng.ui.ac.id/
article/view/7005)

Christy A. Putri, Widjojo A. Prakoso,
Wiwik Rahayu, Agustino Zulys

Publication Date (Online):

Jul 17, 2025

DOL: https://doi.org/10.14716/
ijtech.v16i4.6522 (https://
doi.org/10.14716/ijtech.v16i4.6522)
Pages : 1348-1361

Publication Date (Online):

Jul 17, 2025

DOLI: https://doi.org/10.14716/
ijtech.v16i4.6664 (https://
doi.org/10.14716/ijtech.v16i4.6664)
Pages : 1362-1374

Publication Date (Online):

Jul 17, 2025

DOLI: https://doi.org/10.14716/
ijtech.v16i4.7596 (https://
doi.org/10.14716/ijtech.v16i4.7596)
Pages : 1375-1388

Publication Date (Online):

Jul 17, 2025

DOLI: https://doi.org/10.14716/
ijtech.v16i4.7435 (https://
doi.org/10.14716/ijtech.v16i4.7435)
Pages : 1389-1407

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7005 (https://
doi.org/10.14716/ijtech.v16i4.7005)
Pages : 1408-1420



Tailoring Epoxy Resin
Properties Using Glycidyl
Methacrylate-Based Reactive
Diluents: Viscosity Reduction
and Performance
Enhancemen (https://
ijtech.eng.ui.ac.id/article/
view/7687)

Ainakulova Dana Tulegenkyzy,
Puteri Sri Melor Megat-Yusoff,
Khaldun M. Al Azzam, Bekbayeva
Lyazzat Kairatovna, Arpit Goyal,
Ganjian Eshmaiel, Elsayed Negim,
Eny Kusrini, Moshera Samy

The Effect of Filament
Materials (Tungsten,
Lanthanum Hexaboride) in
250 keV/1 mA Electron Beam
Machines on Empirical
Capacity of RVNRL (https://
ijtech.eng.ui.ac.id/article/
view/6475)

Herry Poernomo, Suhadah
Rabi'atul Adabiah, Darsono
Darsono, Suprapto Suprapto, Djoko
Slamet Pudjorahardjo, Samin
Samin, Kris Tri Basuki

Copyright © 2017 Faculty of Engineering
International Journal of Technology

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.7687 (https://
doi.org/10.14716/ijtech.v16i4.7687)
Pages : 1421-1435

Publication Date (Online):

Jul 17, 2025

DOI: https://doi.org/10.14716/
ijtech.v16i4.6475 (https://
doi.org/10.14716/ijtech.v16i4.6475)
Pages : 1436-1445

IJTech secretariat, Engineering Center Bld., 2" FI.

Faculty of Engineering, Universitas Indonesia
Depok 16424, Indonesia.



-
~

Scimago Journal & Country Rank

Home Journal Rankings

Fix My
References,
Fast!

SciSpace Ag

pa

automate all citation tas

International Journal of Technology &

COUNTRY

Indonesia

Universities and research
institutions in Indonesia

Me:

dia Ranking in Indonesia

PUBLICATION TYPE

Journals

SCOPE

International Journal of Technology aims to provide cutting-edge research and practices in the management and design of technology, a forum for debate and reflection as well as an anchor
point for many technology practitioners and academics programs. Submission are invited concerning any theoretical or pratical treatment of technology design, development and application
(from various field of study such as: architecture, chemical, civil, electrical, industrial, material, and mechanical engineering). The subject of papers contributed may cover, but is not limited to:
Discussion and exploration of new theory and knowledge of technology, innovation and sustainable development. Industrial and service management, product and process design, and
performance improvement. Proficiency in the understanding technology design, development and application derived from experimental data analysis. Case studies reporting insights and
best practices regarding technology design and development drawn from practices. Technology tools, techniques and other structured approaches to understand, measure, or provide value.

Discover more

® Academic journal subscriptions

® Institution ranking data

® Sciences

® Journal indexing services

® Scientific

® Journal ranking service

SUBJECT AREA AND CATEGORY

Business, Management and Accounting
Management of Technology and
Innovation
Strategy and Management

Engineering
Engineering (miscellaneous)

Multidisciplinary
Multidisciplinary

ISSN

20869614, 20872100

Journal Value Country Rankings

Viz Tools Help

Enter Journal Title, 1ISSN or Publisher Name

About Us

£3 SCISPACE

]

Try SciSpace Agent for Free

PUBLISHER

Faculty of Engineering, Universitas Indonesia

University of Indonesia in
Scimago Institutions Rankings

COVERAGE

2010-2025

Empirical observations resulting in original and significant conclusions or application papers in the above areas are also welcome.

Quartiles

Discover more

® Publication metrics dashboard

® Numerical analysis

) Join the conversation about this journal

® Health

® Science journal subscriptions

® Research grant databases

® Citation analysis tool

® Scientific literature search

® Research ethics guidelines

SJR 2024

0.354 Q2

H-INDEX

29

INFORMATION

Homepage
How to publish in this journal

ale.berawi@gmail.com

® Scientific

® Journal metrics comparison



FIND SIMILAR JOURNALS @

options §

1 2 3 4 5
International Journal of Journal of Cleaner Clean Technologies and Journal of Engineering and Energy, Ecology and
Sustainable Engineering = Production 7 Environmental Policy Technological Sciences = Environment
GBR GBR DEU IDN USA
o, 6 o, 6 o, 6 o, 6 o,
7% % % % %
SJR Total Documents Citations per document
06 180 2
0.4
90 16
0.2
0 0 12
2011 2013 2015 2017 2019 2021 2023 2010 2012 2014 2016 2018 2020 2022 2024
0.8
Total Cites Self-Cites ’\f‘\ External Cites per Doc Cites per Doc ’\f‘\
1k
2 0.4
500 1 0
2010 2012 2014 2016 2018 2020 2022
0 Cites / Doc. (4 years)
0 @ Cites/ Doc. (3 years)
2010 2012 2014 2016 2018 2020 2022 2024 2010 2012 2014 2016 2018 2020 2022 2024 @ Cites / Doc. (2 years)
% International Collaboration ’\f‘\ Citable N itabl ’\f‘\ Cited documents Uncited documents ’\f‘\

600 600
60
40

300 300
20
0

0 0
2010 2012 2014 2016 2018 2020 2022 2024 2010 2012 2014 2016 2018 2020 2022 2024

R

% Female Authors Documents cited by public policy (Overton)

60 5 100
) \/\/f‘/_\—\ &
20 60
0 0 40
2010 2012 2014 2016 2018 2020 2022 2024 2010 2012 2014 2016 2018 2020 2022 2024 2018 2019 2020
Estimated APC ’U‘\ Estimated financial value M‘\
International journal of
4k AM Technology
Engineering
(miscellancous)
2k M best quartile
SIR 2024 e
0 0 0.35
powered by sCimagoy .com
2010 2012 2014 2016 2018 2020 2022 2024 2010 2012 2014 2016 2018 2020 2022 2024
G SCimago Graphica
Explore, visually
communicate and make
sense of data with our
new data visualization
tool.
Metrics based on Scopus® data as of March 2025
D Dr. Ali 2 years ago

Dear all,

Documents related to SDGs (UN)

2010 2012 2014 2016 2018 2020 2022 2024

2021 2022 2023

2024

« Show this widget in
your own website

Just copy the code below
and paste within your html
code:

<a href="https://www.scim.

Before submitting your work to this journal, | strongly advise you to thoroughly examine the

2024



A

A

feedback and reputation associated with it. It seems that there might be concerns or issues that
could potentially lead to undesirable outcomes for authors. It's crucial to be cautious and well-
informed before proceeding, as there may be certain aspects of this journal that could be
considered unfavorable or even misleading.

reply

Farida 3 years ago

Hello, my name is Farida. | wanted to publish my article in your journal, | have an article at the
intersection of economics and geology.

reply

SClmago Team
Melanie Ortiz 3 years ago
Dear Farida,
Thank you for contacting us.
We are sorry to tell you that SClImago Journal & Country Rank is not a journal. SJR is a
portal with scientometric indicators of journals indexed in Elsevier/Scopus.
We suggest you visit the journal's homepage (See submission/author guidelines) or
contact the journal’s editorial staff , so they could inform you more deeply.
Best Regards, SCImago Team

anju panwar 5 years ago

| WANT TO PUBLISH A PAPER IN YOUR JOURNAL SO WHAT WILL BE THE CHARGES AND TIME
DURATION.

reply

E Engr. O.L. ROMINIYI 3 years ago

| want to piblish an article in IUTECH, i need to conflrm if trully the journal is indexed in
scopus

SClmago Team

Melanie Ortiz 3 years ago

Dear O.L. ROMINIYI, thank you very much for your comment. We suggest you
consult the Scopus database directly. Keep in mind that the SJR is a static image
(the update is made one time per year) of a database (Scopus) which is changing
every day.

The Scopus’ update list can also be consulted here:
https://www.elsevier.com/solutions/scopus/how-scopus-works/content

Best Regards, SCImago Team

amanda serrano 5 years ago

Buenos dias, {donde puedo encontrar el indice de impacto/de calidad? gracias.

reply

SClmago Team
Melanie Ortiz 5 years ago

Dear Amanda,

Thank you for contacting us. You can consult the SJR indicator just above.

Best Regards, SCImago Team

Bahrani 5 years ago

Dear

Team Scimago

1 would like to submit my article. the title article is the infiuence of service quality on student
satisfaction of Teacher Training and Tarbiyah Faculty. it is the result of research in 2019. is it

relevant to your journal. if yes, Could You please give the link of journal address?

Best Regard,



Bahrani (Author)

reply

SClmago Team
Melanie Ortiz 5 years ago

Dear Bahrani,

thank you for contacting us.

We are sorry to tell you that SClmago Journal & Country Rank is not a journal. SJR is a
portal with scientometric indicators of journals indexed in Elsevier/Scopus.
Unfortunately, we cannot help you with your request, we suggest you visit the journal's
homepage (See submission/author guidelines) or contact the journal’s editorial staff , so
they could inform you more deeply.

Best Regards, SClmago Team

jamal 5years ago

Dear

Is it ISI-Citation journal?

Thank you

reply

SClmago Team
Melanie Ortiz 5 years ago

Dear Jamal, thank you very much for your comment. SCimago Journal and Country Rank
uses Scopus data, our impact indicator is the SJR. Check out our web to localize the
journal. We suggest you consult the Journal Citation Report for other indicators (like
Impact Factor) with a Web of Science data source. Best Regards, SCImago Team

Hadi 5 years ago

Is this journal recieved manuscribe in metrology fleld. Thanks a lot for a good attention.

reply

SClmago Team
Melanie Ortiz 5 years ago

Dear Hadi,

thank you for contacting us.

Unfortunately, we cannot help you with your request, we suggest you visit the journal's
homepage (See scope and submission/author guidelines) or contact the journal's
editorial staff , so they could inform you more deeply.

Best Regards, SCImago Team

ASMAT  5years ago

This journal totally disappointed me. | submitted my article in march 2019 in that time there were
no APC charge, and entire 2019 year, the editior board did not reply regarding reviewing status.
This journal has taking APC from jan 2020, and they send me email in feb 2020 for APC charge
agreememt.

| am poor studuent, how can | pay APC like 550 USD and my college was also not agreed to do this.
This journal wasted total 1 year of my article.

reply

S Sergio 5 years ago

There are many journals free to publish

SClmago Team
Melanie Ortiz 6 years ago

Dear user,



thank you for contacting us.

Sorry to tell you that SClmago Journal & Country Rank is not a journal. SJR is a portal with
scientometric indicators of journals indexed in Elsevier/Scopus.

Unfortunately, we cannot help you with your request, we suggest you to go to the journal's
homepage or contact the journal’s editorial staff , so they could inform you more deeply.
Best Regards, SCImago Team

reply

‘ Zulkipli Jemain 6 years ago

Melanie Ortiz, whom we respect.

| am a researcher in the fleld of education management. can Melanie help me? | really need a
journal or book related to the title of my research, titled "Competitiveness of the Quality of
Religious Education Institutions.

If this article has been read by a friend, and deigned to help. can send messages to email:

zulkiplijemain@gmail.com

SClmago Team
Melanie Ortiz 6 years ago

Dear Zulkipli, thank you very much for your comment. Unfortunately, we cannot help
you with your request, we suggest you to use the Search Tool just above and enter
key words to find a Journal according to your request. You can also select a

Category and look for a journal within. Best Regards, SClmago Team

F Fermi Dwi Wicaksono 7 years ago

Dear IJTECH Editor (Dr. Nyoma Suwartha),

| have notifled that my paper is accepted to be published in the International Journal of Technology
on 14 September 2018, and the IJTECH has conducted line editing to my paper as part of the
publication process.

Until now | have not obtained any notiflcation about the paper acceptance when to be published,
and please reply my email.

Kindly your information when will this paper be published on IJTECH?.
Regards,

reply

S Secretariat IJtech 7 years ago

Dear Mr. Fermi Dwi Wicaksono,

Thank you for your message. Due to the long queue of the papers that have been accepted
and the limited slots available for each issue,

it may take many months for the accepted papers to go into the publication.

At the moment we cannot yet inform you in which issue your paper will be published, but
please be assured that all papers will go through the standard procedure of article
processing.

Thank you for your contribution to IJTech.

Kind regards,

Secretariat [JTech

International Journal of Technology (IJTech)
ISSN : 2086-9614

http://www.ijtech.eng.ui.ac.id

A AGUS KUSNAYAT 7 years ago

when is the receipt of the paper again and what are the conditions to be accepted.

reply

' Fathul Arifin 7 years ago

itis free.
You will be ask for line editing, after your article is accepted. It is about US$130 for line
editing. if you ask them to do that.



SClmago Team
Elena Corera 7 years ago

Dear Agus Kusnayat,
thank you very much for your comment. Unfortunately, we cannot help you with your

request, we suggest you contact journal’s editorial staff so they could inform you more
deeply. You can find contact information in SJR website https://www.scimagojr.com

Best regards,
SCIimago Team

R raheel 7 years ago

fee for publication ?

reply

SClmago Team
Elena Corera 7 years ago

Dear Raheel,
thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you check author’s instructions in journal website. You can find that
information in SJR website https://www.scimagojr.com

Best Regards,
SClmago Team

D Dileep 7 years ago

Is this journal paid??

How much publication charge??

reply

D Dileep 7 years ago

Is this journal is paid??

If yes how much is charge per paper??

reply

Tutik Heriana 1 year ago

Good Morning
I would like to get more information about the International Journal of Technology, because |

want to submit to this journal. Thank you

SClmago Team
Elena Corera 7 years ago

Dear Dileep, we suggest you contact the journal directly. Best Regards, SClmago Team

J junaidi Husin 7 years ago

My Name is Junaidi,l wont published articel if myt articel is the best wint revier

YOUR'S SINCERELLY
JUNAIDI

reply

©h

SClmago Team
Elena Corera 7 years ago

Dear Junaidi, in the link below you will find the information corresponding to the author's
instructions of this journal. Best regards, SClmago Team
http://www.ijtech.eng.ui.ac.id/old/index.php/journal/about/submissions



Leave a comment

Name

Email
(will not be published)

Submit

The users of Scimago Journal & Country Rank have the possibility to dialogue through comments linked to a
speciflc journal. The purpose is to have a forum in which general doubts about the processes of publication in the
journal, experiences and other issues derived from the publication of papers are resolved. For topics on particular
articles, maintain the dialogue through the usual channels with your editor.

Developed by: Powered by:

@SCImago

Follow us on @ScimagoJR

Scimago Lab, Copyright 2007-2025. Data Source: Scopus®

Legal Notice

Privacy Policy



Source details

International Journal of Technology 28

Open Access (@

CiteScore 2024

Years currently covered by Scopus: from 2010 to 2025

Publisher: Faculty of Engineering, Universitas Indonesia SJR 2024
ISSN: 2086-9614 E-ISSN: 2087-2100 0.354
SUbjECt area: (Multidisciplinury) (Engineering: GenerolEngineering)
(Business, Management and Accounting: Management of Technology and Innovation) SNIP 2024
CBusiness, Management and Accounting: Strategy and Mcnugement) 0-789

Source type: Journal

View all documents > Set document alert |9 save to source list

CiteScore  CiteScore rank & trend Scopus content coverage

CiteScore 5024 v

1,870 Citations 2021 - 2024

2.8 -

Calculated on 05 May, 2025

658 Documents 2021 - 2024

CiteScore rank 2024 @

Category Rank Percentile

Multidisciplinary

- Multidisciplinary #52/200 74th

Engineering

General Engineering #151/344 s6th
Business, Management
and Accountina #167/305 45th

CiteScoreTracker 2025 ®

2,044 Citations to date

3.2 -

Last updated on 05 October, 2025 « Updated monthly

636 Documents to date

View CiteScore methodology >  CiteScore FAQ >  Add CiteScore to your site



About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

AARERZERTY S
ERMGHURE
ERRE B URA

MpocMoTp BEpCUM Ha PYCCKOM Si3blke

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions 71 Privacy policy 2 Cookies settings

All content on this site: Copyright (©) 2025 Elsevier B.V. 7, its licensors, and contributors. All rights are reserved, including those for
text and data mining, Al training, and similar technologies. For all open access content, the relevant licensing terms apply.

We use cookies to help provide and enhance our service and tailor content.By continuing, you agree to the use of cookies 7.

RELX™



