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Abstract

In many chemical, industrial, agricultural applications and studies, pH measurement is
necessary. In this study, a design and implementation of pH measurement system for various
chemical solutions based on the electrochemical method has been presented. The said method
is characterized by flexibility and ease of exploitation of hardware and resources, in addition
it provides high accuracy compared to the other methods.

In order to design and implement the project, we presented a theoretical study of the
various existing measurement methods. Then we carried out the design process, starting with
selecting the hardware and the hard parts such as the Arduino Uno board, the pH sensor, the
humidity and temperature sensor, and an LCD to show the measurement results. Then the
necessary software for adapting the project to work on those pieces has been used. We
simulated the proposed system first by Proteus ISIS, and tested it with various conditions to
preview the results, improve the accuracy and efficiency. Based on simulation results, we
implemented the proposed system in the laboratory using real hardware. Calibration of the
system was carried out using prepared buffer solutions in laboratory. The obtained results
showed a similarity with the simulation results with good accuracy. It showed also the
possibility of using and exploiting the device in real applications.

Keywords: pH meter, pH, Arduino, Proteus, Buffer solution, sensor.
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#include <LiguidCrystal.h>

#include «DS1307.h>

#include «<Wire.h>

#include™DHT.h"

LicuidCrystal led{13,12,11,10,9,8);// LCD Pins

DHT dht{2,DHT11);
float temp ;
Ilcat humidity;
flcat wolts

flcat m volt ;
Ilcat ph mvolt:
flcat offset;
flocat PH;

int clock([7];F

void setup{) ]

for{int i=3;i<@;i++) ]
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# include <DS1307.h> ; #include <Wire.h>

#include"DHT.h",
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Error =
Voltage
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Voltage pH Value pH-mvolt Error Voltage pH Value pH-mvolt Error
(mv) (mv) (%) (mv) (mv) (%)
1245.32 0 1247.84 0.002 | -1245.32 14 | -1250.72 0.004
1067.34 1 1047.76 0.018 | -1067.34 13 | -1050.64 0.015
889.45 2 896.48 0.007 | -889.45 12 -899.36 0.011
711.56 3 696.40 0.021 | -711.56 11 -699.28 0.017
533.67 4 550.00 0.030 -533.67 10 -552.08 0.034
355.78 5 349.92 0.016 | -355.78 9 -352.00 1.989
177.89 6 198.64 0.116 | -177.89 8 -201.52 2.132
0 7 -1.44 0 0 7 -1.44 0
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my | PPV ) (%) my | PPV ) (%)
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.

include <LiguidCrystal I2C.h>
#include <DS1307.h>

#include <Wire.h>
"

#include"DHT.h"

LigquidCrystal I2C led(0x27,20,4); // set the LCD address to 0x27 for a 20 charz and 4 line display
DHT dht(2,DHT11);

_QSQLA<)A‘ JJﬁU\ 955 Rqsﬂ)dad\ G IO 2 :05 L;aiﬁ

void setup() {

led.init () ; Jf dnitialize the lecd
led.init();
lecd.backlight () ;

for{int i=3;i<B;i++){

pinMode {i, INFUT) ;

pinMode (A3, INBUT) ;

}

.DS1307 5 DHT11 5 LCD &Lill 4 a2 106 (3ake
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String messg ERR= "PLS check the offset";
DS1307.getDate (clock) ;

ADC= analogRead (A3);

m volt= ADC* 4.88;

ph mvolt= m volt-2500;

PH=7- (ph mvolt) /177.89;
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