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LAMPIRAN
Lampiran 1. Alat dan Bahan Penelitian
Nama Gambar Fungsi
Arduino Uno Mengolah data
pembacaan sensor
spezes embacan ko
ESP8266 p :
basis data
Sensor PH-4502C Mengukur pH
larutan
Sensor TCS3200 Mengukur Warna
larutan

Sensor DS18B20

Mengukur suhu
larutan

Sensor MQ-8

Mengukur kadar
produksi hidrogen

Water Tester
YY400

Sebagai alat
pembanding sensor
pH
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Mengukur nilai
absorbansi larutan




27

Furnace

Alat karbonisasi
sampel adsorban

Mixxing (Retsch
MM 400)

FT-IR (Fourier
Transfrom Infrared)

Alat pencampur
karbon aktif dan
hidroksiapatit

Pendeteksi gugus
fungsi sampel

XRD (X-Ray
Diffraction)

Pendeteksi sifat
struktur pada
sampel

SEM (Scanning
Electron
Microscope)

Melihat morfologi
permukaan sampel
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Lampiran 2. Data kalibrasi sensor PH-4502C

Data Pengukuran pH
Sampel Ke PH-4502C YY-200 Error
1 2,13 2,15 0,94%
2 3,27 3,25 0,61%
3 4,45 4,50 1,12%
4 5,67 5,60 1,23%
5 6,89 6,95 0,87%
6 7,54 7,50 0,53%
7 8,23 8,20 0,36%
8 9,34 9,40 0,64%
9 10,48 10,50 0,19%
10 11,59 11,60 0,09%
11 12,75 12,70 0,39%
12 3,52 3,55 0,85%
13 4,68 4,65 0,64%
14 5,83 5,85 0,34%
15 6,97 7,00 0,43%
Rata-rata 0,6153%
Kalibrasi nilai pH
14
.0
12 ’
10 e
o o
N ° o
< 6 .
oo
4 '....--
2 o
y = 0.9985x + 0.0143
0
0 4 6 8 10 12 14
PH-4502C
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Lampiran 3. Data kalibrasi sensor DS18B20
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Data Pengukuran suhu (°C
Sampel Ke DS18B20 : Term(om)eter Error
1 10,2 10,1 0,98%
2 15,5 15,7 1,29%
3 20,8 20,9 0,48%
4 25,3 25,1 0,79%
5 30,0 30,2 0,67%
6 35,4 35,5 0,28%
7 40,1 40,0 0,25%
8 45,6 45,7 0,22%
9 50,3 50,2 0,20%
10 55,0 55,1 0,18%
11 58,5 58,4 0,17%
12 60,2 60,0 0,33%
13 12,0 12,1 0,83%
14 22,5 22,6 0,44%
15 33,7 33,8 0,30%
Rata-rata 0,494%
Kalibrasi nilai suhu

70
60 ..o®

_ 50 o
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Lampiran 4. Data kalibrasi sensor TCS3200

Data Pengukuran Warna (R, G, B)

No,| Wama TCS3200 Standar Warna Error (R.G,B)

1 Putih (253, 254, 255) (255, 255, 255) (0,78%, 0,39%, 0%)
2 Merah (250, 0, 0) (255, 0, 0) (1,96%, 0%, 0%)

3 Hijau (0, 250, 0) (0, 255, 0) (0%, 1,96%, 0%)

4 Biru (0, 0, 250) (0, 0, 255) (0%, 0%, 1,96%)

5 Kuning (255, 253, 0) (255, 255, 0) (0%, 0,78%, 0%)

6 Cyan (0, 253, 253) (0, 255, 255) (0%, 0,78%, 0,78%)
7 Magenta (253, 0, 253) (255, 0, 255) (0,78%, 0%, 0,78%)
8 Orange (250, 161, 0) (255, 165, 0) (1,96%, 2,42%, 0%)
9 Ungu (126, 0, 126) (128, 0, 128) (1,56%, 0%, 1,56%)
10 Coklat (137, 68, 18) (139, 69, 19) (1,44%, 1,45%, 5,26%)
11 | Abu-abu (127, 127, 127) (128, 128, 128) | (0,78%, 0,78%, 0,78%)
12 Pink (253, 180, 191) (255, 182, 193) | (0,78%, 1,10%, 1,04%)
13 Lime (190, 253, 0) (191, 255, 0) (0,52%, 0,78%, 0%)
14 Emas (253, 210, 0) (255, 215, 0) (0,78%, 2,33%, 0%)
15 Silver (191, 191, 191) (192,192, 192) | (0,52%, 0,52%, 0,52%)

Rumus Beer-Lambert : A = log,, ('7")

No, Sensor TCS3200 )
Sampel Io | Abs Abs (UV-Vis)
1 250 0,49 2,708 2,74
2 250 240 0,017 0,01
3 250 179 0,145 0,15
4 250 80 0,495 0,52
5 250 26 0,983 0,91
Kalibrasi nilai absorbansi (a.u.)

.-".
........ ¢
...... o y = 1.0091x - 0.0115
0.5 1 1.5 2 2.5 3
TCS3200
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Lampiran 5. Data kalibrasi sensor MQ-8

2Al + 6NaOH + 6H20 — 2Na3 Al(OH), + 3H,

Detik ke- Nilai MQ-8 (Volt) Hydrogen Gas detector (ppm)

30 1,40 850
60 1,75 1345
a0 2,00 1789
120 2,25 2190
150 2,50 2637
180 2,80 3124
210 3,00 3550
240 3,30 4120
270 3,55 4667
300 3,80 5234
330 4,00 5721
360 4,25 6280
390 4,50 6850
420 4,60 7000
450 1,40 850

a3 Kalibrasi kadar gas hidrogen

2 8000

5 7000 »

S 6000 o®

2 5000 P

«»n 4000 ..--"

4 .

@ 3000 ...--"

$ 2000 ....-'

& 1000 e y = 1968.3x - 2189.9

=3 0

. 0 1 2 3 4 5

MQ-8 (Volt)

e Dari nilai ppm diubah menjadi pmol dengan rumus gas ideal

Konsentrasi (ppm) x 1000
Massa Molar (g/mol) x Volume Molar (L/mol)

(umol/L) =

da kondisi standar (STP) adalah 22.414 L/mol
ah 2.016 g/mol
wL=0,1L
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K trasi ( D= Konsentrasi (ppm) X 1000 % 01L
onsentrast Moy =5 016 g/mol x 22,414 L/mol

Diperoleh nilai konsentrasi H2 pada massa adsorben 1 g dengan satuan pmol/g
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Lampiran 6. Perubahan larutan

33

1. ACq

Initial day 1stday 2" day 3" day
2. AC+/Hap

Initial day 1stday 2" day 3" day
3. AC:

Initial day 1stday 2" day 3" day
4. ACz/Hap

Initial day 1stday 2" day 3" day
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Lampiran 7. Perhitungan
Ukuran Kristalit

1.

ACq >D
ACi/HAp > D =
AC> >D
AC2/HAp > D =

AC1
Hari Pertama

Hari Kedua

Hari Ketiga
AC1/HAp
Hari Pertama

Hari Kedua

Hari Ketiga

AC2
Hari Pertama

Hari Kedua

Hari Ketiga
AC2/HAp
Hari Pertama

Hari Kedua

Hari Ketiga
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. Degradasi Metilen Biru

KA 0,9 X0,154 _
T Bcos®  (0,2891xT/180)xcos(13,23295XT/180) 28,218 nm
KA 0,9 X0,154 _
B,cosd  (0,223XT/180)xcos(13,26635XT/180) 36,587 nm
KA 0,9 X0,154 _
" Bcos®  (0,5168x1/180)xc0os(13,29365XT/180) 15,789 nm
KA 0,9 X0,154 _
B,cos6 - (0,2732Xx1m/180)xc0s(13,2476x1/180) - 29'682 nm
Co - Ct
%D = ( ) x 100%
(o]
- %D = (2'7:;2'81) x 100% = 70,59%
- %D = (2'7;*;2'22) x 100% = 92,01%
£ %D = (2'7;‘;2"”) x 100% = 99,64%
- %D = (2’7;*;1'04) x 100% = 62,24%
- %D = (2'7;‘;2'53) x 100% = 80,76%
- %D = (2'7:;215) x 100% = 94,56%
- %D = (2'7;‘;2'”) x 100% = 21,21%
- %D = (2'7;‘;1"’8) x 100% = 28,11%
- %D = (2'7;*;2'52) x 100% = 81,12%
£ %D = (2'7;‘;228) x 100% = 17,21%
- %D = (2’7;’;:91) x 100% = 30,65%
- 0pD = (w) X 100% = 66,96%



Lampiran 8. Program
1. Arduino Uno

pinMode {30, CUTEUT);

- pinMode (s1, CUTFUT):
#include <OneWire.h:> pinMode {32, OUTEUT);
pinMode {33, CUTEUT);
pinMode {out, INFUT);

#include <DallasTemperature.h>

f/sensor pH

const int ph_pin = A0;

float Po;

float PH step;

int nilai_analog_ PH:

double TeganganPh:

float PH4 = 3.474; //nilai Kalibrasi
float PH7 = 3.023 ; //nilai Kalibrasi

digitalWrite(s0, HIGH);
digitalWrite(sl, HIGH):;

genaors.begin():

wvoid loop(){
//baca permintaan dari NodeMCU
String minta = "";
/fbaca
while(Serial.available () >0){
minta += char(Serial.r=ad({));:

//Sensor Suhu

const int oneWireBusPin = 4; // pin D4
OneWire oneWire {oneWireBusPin);
DallasTemperature sensors(soneWire);

}
J/buang spasi data yang diterima
minta.trim{);
Jfuji variable minta
if (minta == "Ya"){
kirimdata() s

//5ensor Warna
const int s0 =
const int s1 =
const int 52 = 107
const int 83 = 11;
const int out = 1

oo

}
minta = "";
delay(1000);

f/ walues
int blues = 07

//Sensor Hydrogen }
const int ROUTpin=RA2;//the AQUT pin of the h

int value; wold kirimdata(){

J/Sensor pH
nilai_analog PH = analogRead(ph_pin);

void setup(){ TeganganPh = (5/1022.0}) * nilai_analcg_PH;
Serial.beqin(S600) ; PH_step = (PH4-PH7)/(€.36-4.01);
pinMode (ph_pin, INEUT);: Po = 7.00 + ((PH7 - TeganganFh)/PH_step);
pinMode (DOUTpin, INPUT)://sets the pin as pH = (0,99%85%Po) - 0,0143;//pH hasil kalibrasi

//Sensor Suhu
sensors. requestTenperature, // Minta sensor untuk membaca suhu
float celsius = sensors.getTenpCBylndex (0); //Subu dari sensor
float temp = (0,957celsius)- 0,1217; //Suhu hasil kalibrasi

{out, digitalRead(out) — HIGH 2 LOW : HIGH):7
digitalWrite(s2, )

int absorbance 250/blue) ;

int ab = (1,0091*absorbance) + 0,0115: //kalibrasi absorbansi

//sensor Hydrogen

value= analogRead (AOUTpin) ;//reads the analeog value Erem the hydrogen semsor's AOUT pin
int ppm = (1968,3'value)-2189,9; // nilai ppm

int hydro = (ppm*1000*0,1)/42,016*22,414); //nilai mikromol

//sediakan variabel penampung data yang akan dikirim
s

ring datakirim = String(pH,3) + "#" + String(temp) + "§" + String(ab, DEC) + "#" + String(hydro);
kirim data ke NodeMCO
Serial.printin(datakirim);
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2. NodeMCU ESP8266

<SoftwareSerial.h>
<ESPS26EWiFi.h>
<WiFiClientSecureBearSSL.h>
<ESPS2EEHTTEClient .h>

#include
#include
#include
#include

//buat variable untuk software serial
13):

(Rx,
SoftwareSerial DataSerial(l2,

//millis sebagai pengganti delay
unsigned long previousMillis = 0:
const long interval = 120000:

//variabel array data parsing
String arrData(4]:

//Variabel PIN LED
#define LED PIN 4 //pin D2 NodeMCU

String respon:
WiFiClient client;
HITEClient http;

const char* server =
const char* ssid = "MIPA HOTSPOT";
const char* pass = "";

String apiKeyValue = "1234567890";

void setup() {
Serial.begin(9600):
DataSerial.begin (3600) ;|
pinMode (LED_PIN, OUTEUT):

//Koneksi ke WiFi

Tx)

"nttps://adsorptionmonitor.com/post.php”:

e_prr<Bearssl

setlnsecure (1
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trial version
www.balesio.com

Beazsst

wirs

LaencSecure)

Pataserial

//¥oneksi ke WiFi

WiFi.mode (WIFI_STA);

WiFi.begin(ssid, pass);

Serial.println("Connecting.

//cek koneksi

while (WiFi.status()
Serial. ()

)i

= WL_CCNNECTED) {

//apabila terkoneksi
digitalWrite (LED PIN, HIGH);
Serial.print("Connected") ;

2id loop() {

//konfigurasi millis

unsigned long currentMillis

if (currentMillis - previousMillis
//update previousMillis
previousMillis

s(); //baca waktu millis saat ini

= interval){

= currentMillis;

//pembacaan data dari arduino uno

//baca data serial

String data = "1

while(DataSerial.available()>0){
data += char (DataSerial.ze=ad());

}
//buang spasi
data.trim();

//uii data
if(data !'= ""){
//parsing data

// Your Domain name with URL path or IP address with path
https.begin(*client, server):
// Specify content-type header
nttps.addieader ("Content-Type", "application/x—wiw-form-urlencoded”);
// Prepare your HITP POST request data

String hrtpRequestData = "api_key=" + apiKeyValue + "&ph=" + STring(ph)
+ String(suhu) + "scelozh” + String(color)

+ Masuh

+ "ghydrogen=" + String(hidrogen) + "":
Serial.print("httpRequestData: ");
Serial.println (httpRequestData):

// Send HITE POST request
int nttpResponseCode = https.POST (httpRequestData);

if

(httpResponseCode>0) {
t ("HTTP Response code:
Serial.printin (httpResponseCode)

nt ("Error code: "):

tin (httpResponseCode) ;

¥

// Free resources

https. [V

1se {

Serial.println("WiFi Disconnected");

//¥oneksi kembali ke WiFi
WiFi.mode (WIFI_STA);
WiFi.begin(ssid, pass);

Faspeasecode) |
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3. Website
e [ndex.html

k!DOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<meta name="viewport" content="width-device-width, initial-scale-1">
<title>Absorpsiontonitor</title>
<link rel-"stylesheet" type="text/css" href-"style.css">

<link href="img/logo.png" rel="shortcut icon"s
</head>
r <body>
" <header>
3 <div class="logo"><img src="img/logo.png">
</divy
. <div class="navbar">
" <ul>
<1i class="active"»<a href="index.html">HOME</a></1i>
<liy<a href="data/index.php”>MONITORING</a></1i>
<lir<a href-"grafiksensor/index.php">GRAFIK</a»</1ix»
«li><a href="tabel/index.php">TABEL DATA</a></1i>
</ul>
</div>
</header>
- <main>
" <div class="contents">
<h1>ADSORPTION <span class="color">MONITOR</span></hl>
<p>Ini adalah website monitoring proses fotokatalis secara realtime. variabel yang diukur adalah pH, Suhu, Kejernihan, dan Kadar Gas Hidrogen</p>
</div>
" <div class="button">
<a href="data/index.php" class="btn">Get Started</a>
</div>
" <div class="footer">
<h3>@vicram Setiawanc</h3>
</div>
</mainy
</body>
</html>
e post.php
<?php
fservernane = "localhost™;

fdbname = TuB4ZBE9453_dbmonitorin g
fusername = TuB42BESAS OO
fpassword = "Verm2oel";

$api_key_value = "1234567838";

$api_key= $ph= $subu- $coler= Shydrogen= '

date_default_timezone_set('Asia/Makasser');

¢ 1 ($_SERVER["REQUEST_METHOD™] == "POST") {
pi_key = test_input ($_POST["api_key"]);
($api_key == fapi_key_value)
Sph = test_inpul(3_POST["ph"]);
fsubu = test_Loput($_POST["subu")
fcolor = test_ingut(3_POST["colo
gen = test_ingub($_POST["

b
ydrogen”] };

1 = date('¥-m-d EH
[fCreate connection
fconn = new mysqli($servername, $username, fpassword, Sdbname);
FfCheck connection
. if($conn->connect_error){
die("Connection failed: . $conn-»connect_error

1
25ql = “INSERT INTO thmonitoring (p

, Suhu, Color, Hidrogen, tanggal)

VALLES (" . fph . "7, . Bsubu . 0, . Seolor . " " . ghydrogen . "', " . $tanggal
. if ($conn->query($sql) === TRUE) {
echo “Mew record created successtully™;
1
' else {
echo "Error: " . #sql o T<bry” L dconn-error;
1
dconn-relose]);
}
: alse {
echo "Hrong APT Key provided.”;
1

Asta wnsted with HTTP POST.";

fdata) {

ta);
shes($data);
ialchars($data);
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e koneksi.php
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<?php

$host = "localhost";

$username = "ub42069453_root";
$password = "Verm2901";

$database ="u642069453_dbmonitorin™;

$koneksi = new mysqli($host, $username, $password, $database);
if(!$koneksi){

echo "database tidak terkoneksi";
}

2>

-~ =i cwmes; " divmiiorig - - Smart
el "
- g .




grafik

<IDOCTYPE htmly|

<htmls
<head>
emeta charset="utf-8":
<mela nane="wiewport” content="width=device-width, initial-scale=1"x
<titlexGrafik Sensor</titles
<link rel="stylesheet” type="textfcss” href="style_.css™>

<link href=".. img/loge. png” rel="shortcut icen™>

ile bootstrap --»

eshest” type="text/css” href="assels/css/bootstrap.min.css™s
ext/javascripl” sre="assets/js/Jguery-3.4.8.min. Js"></seripts
avascripl” src="assets/js/mdb.nin.js">¢/scripty
{javascript™ sre="jguery-latest_Js"sifscripts

t

¢! -- memang) data grafik --»
cacript Lype="text/javascript™
var refreshid = setInterval(function{){
L Mgrafikph').lead( data_php”);
I Mgrafiksuhu' ). load( "datal.php');

4

$("¥grafikcolor' ). load( "dataZ.php’);
$("¥grafikhidrogen’ ). load( " datad.php'};
}, 1eaa
</seripty
</head>
<bodys
<headers

cdiv elass="navbar"s

<div class="lege"»cimg src="../img/logo.prg”>
<ul>

<liz<a href

Sindex html" >HOME</a»< /11>

«liza href=". data/index. pho" >MONITORTNGE fas</ 115
<1l class="actives<a href="index.php™>GRAFIK</a5< /11>
«liz¢a href=". . /tabel/Index.php">TABEL DATA</&></1is
</ul>
</ div>

fd
<l-- tempat untuk tampilan grafik -->

«div elass="container” style="text-align: center;"s

uhite; Lext-shadow: -2px Zpx 2px grey; text-all
white; >(Vicram Setiawan)e/p>

center; »Grafik Monitoring Realtine</hi:

<lee grafik pH -->
<div class="container™»
<div class="container™ Ld="gratikph

style="width: B@%; text-al. @ center; "< fdivy

</divs
<i-- grafik Suhu -->
<div class="container™s

<div class="centalner” Ld="graflksuhu” style=" s BEE; text-align: center;™></div>
e/divy
<i-- grafik Warna --»

<div class="container™»
<div class="centainer” id="gratikcelor” style="width: B28%; text-all
<fdive

n: center; 3o divy

<1-- grafik Hidregen -->
ediv class="container™>
<div class="container” Lo="grafikhidrogen™ style="width: 88%; text-align: center;»</divs
</divs
</header>
¢/badys
</html>

39



40

e tabel

<! DOCTYPE thl)l
<hitmls

<mela name="viewpor content="width=device-width, Initial-scale=1"»
<titlesTabel Data</titles
<link rel="stylesheet” Lype="text/css” href="style.css"s
clink href="__/img/loge.png” rel="shortout icon>
</head>
<style type="text/css"s
n2{

text-align: center;

i
tablef
width: Be@px;
height: aute;
border: 1px solid white;

.centalner{
position: abselute;
top: 3@
left: 28%;
transforn: translate(-Sépx, -Sépx);

<fstyles
cbodys
cheaders
<div class="navbar”s
cdiv class="loge"s<img sre="../imgfloge. png™s
<ul>

€liz<a hre
€liz<a hre
<liz<a hre

Findex. himl” »HO0ME< /a5y« 1ix
Jdatafindex . phe” sMONITORING /a5 /11>

Jgrafiksensorindex. php” >GRAFTK</a5</ 11>
Chive™r<a hret="tLabel/index.php”>TABEL DATA< a»</ 11>

container” style="tex
olor: white; text-sha

-align: center
it -Zpx Zpx Ipx grey; test-align: center;”>DATA MONITORING REALTIME< hl>

ctable style: in-left:auto;margin-right:auto;text-align:center;color: white;” borders
<tr bgcelor="darkblue”>
<thyID¢/ths
<th>Tanggal, Waktue/ths
<thophe/ths
ethiSuha (°C)</ths

<thrKejernihan (%)</thy
<th:Kadar Gas Hidrogend/th:
ftr>
<?php
Include “keneksi.php”:

$data = mysqli_guery($koneksi, "SELECT * FROM thmeaitoring™);
while{$row = mysgli_fetch_array($data)){

<tre
ctds<?php echo &r Ed' ] ?easud
<tds<?php echo Srow| tanggal®]; ?r«</tds
<tds<?php echo Srow| pH']; 2»<itdy
<td><?php echo Srom| " Subu' ERS ALY
<tdx<2phg echo Srow Color' 3 s</tdr
<td><?php echo Srowl "Hidrogen' ] #»</tds

23
</tablex
<fdivz

</headery
£/ bady s
«/himls
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Lampiran 9. Tampilan Data
o Webserver

Dashboard

Data

Grafik
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Tabel

e Data Base

e File Manaﬁer
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