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The need for raw water is still a serious problem for coastal
communities, where groundwater obtained by coastal communities
cannot be categorized as suitable for use, because the water tends to be
brackish. Clean water that is suitable for consumption is not only clear,
odorless, and tasteless, but must also meet health requirements. The
urgency of the condition in the coastal area is that with the
development of housing located on the coast, the need for clean water
is very important for people living on the coast. The purpose of this
study is to implement appropriate technology in the coastal area of the
north coast with the hope of providing raw or usable water for the
people of the north coast, especially for the people in the coastal area
of Tegal City, Central Java. The appropriate technology that will be
applied is to monitor the results of an internet-of-things based filtration
system by reading the TDS and PH sensor values. The TDS sensor can
detect a decrease in moisture content with an average decrease in PPM
value of around 321 and salinity or salt levels, which is an average
decrease of about 8.63%, while the PH sensor detects an increase in the
sample, which is an average of 1.8 with a water filling speed of 9.03
L/min. Thus, the previously brackish water condition can be used as an
effort to overcome the raw water crisis in coastal communities with the
reserve osmosis filtration method.
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1. INTRODUCTION

The need for boiling water is a basic
thing, basically many water sources can be
used as suitable water, but what has been an
obstacle so far is polluted water or brackish
water conditions. This is common because
Indonesia is an archipelagic country where
the majority of people use groundwater
supply. Changes in soil contours and soil

conditions on the coast make water conditions
unsuitable for use.

Tegal Regency is one of the districts in
the administrative area of Central Java
Province with the district capital in Slawi City,
a strategic location for the development of the
Jakarta — Semarang axis and the axis to the
south of Purwokerto / Cilacap. The area of
Tegal Regency covers the western north coast
and part of the area bordering the Java Sea
(pantura) with an area of 87,878 KM with an

Journal homepage: https://wsj.westscience-press.com/index.php/wsist


file:///C:/Users/Basit%20Abdul/Downloads/elangputih286@gmail.com
file:///C:/Users/Basit%20Abdul/Downloads/idaafriharahap@gmail.com
https://creativecommons.org/licenses/by-sa/4.0/
mailto:elangputih286@gmail.com

West Science Information System and Technology

a 281

area divided into 18 sub-districts and 287 sub-
districts, and topographically has 3 areas that
have a category of areas located on the coast,
including Kramat District, Suradadi District
and Warureja District [1].

With part of the area being a coastal
where the water condition tends to be
brackish and even salty, this condition makes
the community very dependent on the supply
of clean water from PDAM, the water supply
is not optimal, making the community have to
use existing water sources where the water is
not suitable for use with an average level of
pollution and the salt content is between 0.5 to
30 grams of water per liter of water[2] And the
problem of using water is quite serious,
among others, skin disorders (diseases). Clean
water that is suitable for consumption is not
only clear, odorless, and tasteless, but must
also meet health requirements. These health
requirements include not containing toxic
chemicals or bacterial germs that can interfere
with health with several parameters including
Temperature/Temperature, pH, Dissolved
Oxygen (DO), Turbidity, Biological Oxygen
Demand (BOD), Cund/DHL, Nitrate, Nitrite,
Phospat, Iron, Sulfate and Ammonia [3] With
the fulfillment of the standard of Permenkes
No.32 of 2017, the safe pH of the use of water
as sanitary hygiene is pH with a value of 6.5-
8.5 [4].

Thus, for the formulation of the
problem of this study, it is necessary to have a
filtration system for brackish water into
usable water as an effort to overcome the raw
water crisis in Dampyak Village, Kramat
District, Tegal Regency using the designed
tool, to produce clean water that is suitable for
use by the community.

Several previous studies that have
changed brackish water to raw water have
been carried out to reduce the crisis of raw
water needs. Filtration media using activated
carbon, silica sand, zeolite and gravel are
effective in reducing salinity and turbidity in
brackish water and The longer the contact in
the filtration and adsorption process, the more
effective it will be to increase the acidity (pH)
of water with an average value (pH) of 7.9 [5]
That the optimum value of reducing the

salinity of brackish water using zeolite
adsorbent media is 27.31% with an optimum
discharge of 160 ml/min, the optimum zeolite
particle size is 1.5 mm. The design model of
the desalinator is designed using a discharge
of 160 ml/min, a zeolite size of 1.5 mm with a
tube diameter of 2 inches and a height of 1 m
[2].

Reserve  Osmosis-based  brackish
water filtration systems are widely used
because of their effectiveness in the filtration
process as a community-based water
treatment as an effort to meet the needs of
clean water / drinking water for areas with
difficult clean water [6]. In addition to Reserve
Osmosis-based flitlation, one of the things
that can be applied is how we can check the
capacity and water pressure when the pump
is running with a low-pressure sensor to
identify the pressure of the water so that the
water discharge is appropriate.

The condition of brackish water that
tends to have a green color requires a
turbidity sensor as an effort to detect the level
of turbidity in the water produced during the
filtration process. Adjusting the standard of
Permenkes No.32 of 2017 which requires an
average water pH of 6.5 -85 -85, it is
necessary for the PH senor to find out how
much ph is produced after the filtration
process. With several sensors applied, it will
make it easier to monitor, using the website as
an implementation of monitoring sensors
applied to this tool.

2. LITERATURE REVIEW

In previous research, filtration or
filtration systems using reserve osmosis have
been carried out a lot, but post-filtration
monitoring systems and brackish water
filtration results have not been carried out,
therefore the addition of monitoring is
considered  quite  relevant for the
development and improvement of previously
developed filtration systems.

Salt removal by reverse osmosis
process reached 99.5%. The reverse osmosa
membrane module has two output pipes,
namely an output pipe for fresh water as a
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product and an output pipe for salt water that
has been concentrated as a waste. In the
reverse osmosis membrane, a filtration
process occurs at the molecular scale, that is,
particles whose molecules are larger than
water molecules, such as salt molecules and
others, will separate and will enter the
wastewater. Therefore, the water that will
enter the reverse osmosis membrane must
have certain requirements, for example,
turbidity must be zero, iron content must be <
0.1 mg/l, pH must be controlled so that
calcium carbonate movement does not occur
and others by measuring water parameters
before and after the electrocoagulation
process using different variations in electrical
voltage and contact time. The research began
by analyzing the [7].

The brackish water purification and
monitoring system with IoT-based closed-
loop control is a water purification system
concept with a filtration method that is
expected to monitor brackish water levels,
either directly (viaLCD) or through
smartphones. Some of the things that are
monitored are pH, TDS, turbidity and water
level. In addition to being able to monitor, this
tool is able to perform automatic looping if the
moisture content is not in accordance with
expectations [8]

2.1 Filtrasi reserve osmosis

Reverse osmosis is one of the
alternative technologies to overcome water
problems with a molecular scale filtration
method using a semipermeable membrane or
what is called reverse osmosis hereinafter
abbreviated as RO. This unit has important
parts to support the unit's performance as a
whole when filtering, several devices [9].

2.2 TDS Sensor PPM & PPT

A TDS sensor is an electronic device
that has the ability to measure the
concentration of solids dissolved in water
using analog signals. This sensor is able to
provide information about the number of
particles dissolved in water with the number
andsources of soluble and insoluble materials
presentin water varies widely [10]. In its
function, the particles measured by TDS
sensors are PPM (Parts Per Million) and PPT

(parts-per-thousand) or units to measure
salinity, i.e. the amount of salt dissolved in
water.
2.3 PH Sensor

A pH meter sensor is a tool used to
measure the acidity or alkalinity level of a
liquid or solution. The working principle lies
in a sensor probe made of glass electrodes,
where the tip of the electrode contains an HCl
solution. Sensor electrodes on the The water
pH sensor is formed from a sensitive glass
coating material with a small impedance
byTherefore, it can get stable and fast reading
and assessment results at high or low
liquid/solution. The results of the PH sensor
value reading can be obtained by
microcontroller using the existing PH 2.0
interface on the module water PH sensor. This
water pH sensor is excellent for use in taking
readings PH levels of liquids with long time
intervals. Most pH sensors operate using the
potentiometric method, where the sensor
consists of a sensitive electrode paired with a
reference electrode, with glass-based pH
electrodes being a common example. Thin
and thick films of metal oxides (MOx), often
structured as nanomaterials like nanowires,
nanotubes, or nanoflowers, are employed as
sensitive electrodes. Due to their ease of
production, ability to be miniaturized, and
reliable performance, thick-film
potentiometric sensors made using screen
printing are widely utilized for pH
measurement in solutions [11].
2.4 Flow Sensor

In general, a Flow sensor is defined as
a type of transducer that converts mechanical,
magnetic, heat, light, and chemical quantities
into voltage and electric current, and is used
to measure the volume of water flowing in a
customer's pipe. The water flow sensor
consists of several components, namely a
plastic valve, a water rotor, and a Hall effect
sensor. When water flows through the rotor,
the rotor will rotate, and the speed of the rotor
rotation is proportional to the flow of water
passing through it. The pulse signal from the
rotor is then captured by the Hall effect sensor
and the magnetic rotor [12].

Vol. 2, No. 03, December 2024: pp. 280-287



West Science Information System and Technology

0 283

3. METHODS

In this study, the model used in the
study was prototype modeling. The goal is
to develop the model into an implemented
system in the sense that the system will be
developed faster and more effectively. The
stages of this study are as follows:

Modeling
Quick Design

Devlopment
Delivery
& Feedback
Contruktion
of
prototype

3.3.1 Diagram Blok

Figure 1 Protoype modeling flow

3.1 Comunication

The planning stage, system
discussion, and implementation that will be
carried out starting from sample billing to
the final sample data that has been
processed by the tool
3.2 Quick Plan

It is the earliest step in conducting
research with data collection, the data in
question is the collection of water samples
in the coastal area of Tegal City and water
quality testing Analytics
3.3 Modeling Quick Design

The design of monitoring filtration
results with flowchar diagram and block
diagram design schemes, the design of the
tools, and the determination of the
components used.

INPUT

PROSES

ouTPUT

LCD e

Figure 2 Block diagram of the monitoring system Brackish water filtration results

This block diagram explains the
functions of several components and the
resulting data flow. The main components
in monitoring are PH and TDS sensors that
function to measure molecules or particles
contained Meanwhile, the
waterflow sensor is used as a measure of the
speed of water discharge.

3.3.2 Flowchart Diagram

Flowcharts play an important role
in deciding the steps or functionality of a
program creation project that involves
many people at once. In addition, using a
process flow chart of a program will be
clearer, more concise, and reduce the
possibility of misinterpretation. In this
study, flowchart was used as an illustration

in water.

of the working design of the following PH
and TDS sensors:

Inksiasi Alat

Mamproses data
Pembacaan sensor
PH

Menampilkan hasi pada web
dengan status
Jika nilal > 7 Basa
Jika Nilal => aman
Jika nilai< T Asam

Salesai

Figure 3 PH Sensor Value Reading
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In Figure 3, it is a design of a PH
sensor reading flow that measures the
acidity value in water with a value status of
more than 7, the stat is bas, if the value is
more than 7, then the temperature is safe,
and if it is less than 7, the status is acidic.

Memproses data
Pembacaan sensor
TOS

Meanampdkan hasd pada web
dengan status
Jika nilai > 800 Kurang baik
Jika Nilai == 800 aman
Jika nilai< 300 Baik Sekali

Figure 4 TDS Sensor Value Reading

In Figure 4 is the design of the TDS
sensor reading flow that measures the value
of the hazard level in water conditions with
a status of more than 800 PPM eating the
stat is not good and if the value is less than
equal to 800 then the tau is safe and if it is
less than 300 then the status is Very Good.

Inisiasi Alat

4

A
Waterflow
membaca data
A

4

Terbaca kecepatan
air UM

v

/S_l;esai
=

Figure 5 Flowchart Displays the water
velocity value on the waterflow

Flowchart diagram 5 describes the
process of waterflow reading the speed of
water pressure flowing into the filter and
RO membrane
3.4 Construction of prototype

For implementation,
components are needed to create an
Internet of Things-based filtration system,
including;:

» ESP32

* PH Sensor

¢ Sensor TDS Meter V1.0

* Waterflow

* FRP 4040 RO Membrane Housing

¢ Ro membrane 2000gpd Keensen
Bw 4040

¢ Filter Chamber

The stage of making a filtration
system begins with the installation of an
Osmosi reserve-based tilter with an internet
of things-based monitoring system, from
several installations several sensors are
applied to measure water quality, ranging
from water PH, Turbidity and pressure
sensors ~ whose results from the
measurement will be monitored through
the website
3.4 Development delivery and feedback

After carrying out the
implementation and testing stage of the
system, the next stage is maintenance in the

several

form of errors that were not found in the
previous step.

4. RESULTS AND DISCUSSION

The monitoring system detects the
results of filtration of brackish water into
usable water. The system can monitor the
water speed to find out the accuracy of the
water speed when filtered. PH and TDS
sensors are used to test the quality or
feasibility of the resulting water from
filtration.

The monitoring system detects the
results of filtration of brackish water into
usable water. The system can monitor the
water speed to find out the accuracy of the
water speed when filtered. PH and TDS

Vol. 2, No. 03, December 2024: pp. 280-287



West Science Information System and Technology

0 285

sensors are used to test the quality or
feasibility of the water resulting from
filtration with 2 system implementations,
namely hardware and software as follows:
1. Hardware Results

Monitoring the results of filtration of
brackish water into raw water based on
reserve osmosis is the implementation stage, a
process of installing a tool or assembling a tool
in the form of a prototype. The tools used in
hardware implementation include preparing
the components used such as, ESP 32, PH
sensor and TDS sensor, Waterflow and 16 x 4
LCD as well as other supporting components.

Figure 5 System of Components Monitoring
Water Filtration Results

The filtration device uses 3 filtration
housings, namely a 0.5 micron cotton filter is
used to filter the condition of sandy water,
psir manganese is used to reduce iron levels
and odors in the water, and carcol or charcoal
is used as a filter to remove dirt and odors. Ro
BW membrane is used to reduce the salt

content contained in brackish water.
ST W s

Figure 6 Brackish Water to Raw Water
Filtration System

2. Software Results

Software implementation is needed
to monitor the data results provided from the
sensor, display the monitoring results of the
PH and TDS sensors with the status given,
among others, for PH is acidic, safe and
alkaline, for TDS is not good, safe and very
good, salinity with fresh or brackish water
value conditions.

Sistem Monitoring Rir
Secara Realtime Melalui Halaman WetSite Wiy
"y

Menggunakan Sensor PH & TRE'
e
6583 Tidak Aman * =
i Wz
——E—— 0000
S22 Kurang Baik

B.52 Rir Payau

Figure 7 Web-based monitoring view of
water conditions

The results of the implementation
will be read and displayed on a website-based
monitoring with the function of measuring
TDS or ppm, namely if the value is more than
800 PPM, the condition is declared less good
or unsafe, if the value is between 300 and 800
PPM, the water condition is declared safe, and
if the value is below the value of 300, the water
condition is declared very good. Meanwhile,
salinity measurement is if the value is
between 0 to 0.5 then the status is freshwater,
if the value is 0.5 to 30 then the status given is
brackish water, and if the value is between 30
to 50 then it is classified as seawater and if the
value is more than 50 then it is classified as
saltwater.

The pH level of water is measured by
the acidity and alkalinity of water conditions
with a limit value such as, among others, if the
PH value is more than 7 then the water
condition is declared alkaline, if the value is
between 7 then the water condition is
declared safe or good, and if the value is
below 7 water conditions is declared acidic.

Table 1 Testing of sensor readings on samples

Water Condition

Assessment Sample Before Filtering Water Speed Samples After Filtering
Sample Sample 1 Sampel 2 Sample 1 Sample 2
TDS Value .

(PPM) 514 738 9.03 L/min 300 310
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Status PPM Not good Bad Excellent Not Good
Salinity = Value
9.03 L/mi

(PPT) 0.52 0.70 03 L/min 0.043 0.063

Brackish . Fresh
Status PPT Water Brackish Water Fresh water water
PH Value 6.03 5.17 9.03 L/min 7.5 7.3
Satus PH Insecure Insecure Safe Safe

The test table presented shows that
the results of filtration improve the quality of
water into raw water suitable for use. The test
was taken with 2 samples of brackish water
taken in different locations, in the
measurement the sensor succeeded in
measuring the condition of water that had not
been filtered using the reserve osmosis
method, in this case the TDS on the water
showed a PPM value of 514 for sample 1 and
with a PPM value of 738 for sample 2 which in
this condition the water was declared to be in
poor condition for sample 1 and not good for
sample 2 because the PPM standard for raw
water was stated good is below 300 PPM.
while the sanitation value shows a PPT value
of 0.52 for sample 1 and nili PPT 0.70 for
sample 2, thus the condition of the water
contains quite high salt and can be called the
condition of the water brackish which should
be water that can be used, namely having a
PPT value below 0.50. In the niai ph in sample
1 shows a number of 6.03 and sample 2 shows
a value of 5.17, this condition is not safe to use
because the PH level in the water is too low
which should be above 7 water ph level.

After sensor filtration was carried out
to detect with monitoring results on both
samples, which showed that the water TDS
value had decreased for up to 1, namely the
PPM value of 300 in water conditions was
declared very good to be used while sample 2
showed a PPM value of 320 in this condition
the water was still declared to be not good, the
main factor in sample 2 was that the initial
sample showed a very high PPM value of 738.
Meanwhile, the salinity or salt content in the
water decreased, namely for sample 1 had a
PPT value of 0.043 and sample 2 had a PPT
value of 0.063, both of which experienced a
significant decrease in the decrease in salt

content and the water was declared salty. And
for the PH of the water, the water quality has
improved in both sensors, namely for sample
1 at 7.5 and sample 2 at 7.3.

5. CONCLUSION

Based on the results of the research,
analysis, design, and implementation of the
system that has been carried out, as well as
based on the formulation and limitations of
the existing problems, several conclusions can
be drawn that:

1. Prototype of a brackish water
filtration system based on Reserve
osmosis type membrane BW 4040
with testing of 2 samples taken in
different locations.

2. The sensor used can detect and read
the particle value in the water,
namely the TDS sensor and the PH
sensor and monitored using the
website.

3. The test results showed a decrease in
water content in sample 1 and sample
2 with an average decrease in PPM
value of around 321 at TDS after
filtration using the Reserve Osmosis
method with a water pushing speed
of 9.03 L/min.

4. Meanwhile, the salt content in the test
haslil also experienced a significant
decrease, namely an average decrease
of around 8.63% after filtration using
the Reserve Osmosis method with a
water pushing speed of 9.03 L/min.

5. The PH value experienced a good
increase, namely the PH value of the
two samples was average, which was
1.8 after filtration using the Reserve
Osmosis method with a water pusher
speed of 9.03 L/min.
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