










 

iii 
 

LAPORAN HASIL PENELITIAN 
“PENENTUAN  PERSAMAAN LANGMUIR DAN  FREUNDLICH PADA 

  ADSORPSI LOGAM FE DI AIR SUMUR MENGGUNAKAN MCM-41 

  DARI BAHAN TAMBAHAN KAOLIN’’ 

” 
 

 

PROPOSAL PENELITIAN 
“SINTESIS MCM-41 (MOBIL COMPOSITION OF MATTER-41) DARI 
KAOLIN  UNTUK MENURUNKAN KADAR LOGAM BESI (Fe) PADA 
AIR SUMUR” 
 

Program Studi Teknik Kimia,  
Fakultas Teknik 
Universitas Pembangunan Nasional “Veteran” Jawa Timur 
 

Program Studi Teknik Kimia,  

DAFTAR ISI 

 

LEMBAR PENGESAHAN ..................................................................................... i 

KATA PENGANTAR ............................................................................................ ii 

DAFTAR ISI .......................................................................................................... iii 

DAFTAR GAMBAR ............................................................................................. vi 

DAFTAR TABEL ................................................................................................. vii 

BAB I PENDAHULUAN ....................................................................................... 8 

I.1. Latar Belakang .............................................................................................. 8 

I.2. Tujuan ...................................................................................................... 10 

I.3. Manfaat .................................................................................................... 10 

BAB II ................................................................................................................... 11 

TINJAUAN PUSTAKA ....................................................................................... 11 

II.1. Teori umum ............................................................................................... 11 

II.1.1. Air Sumur ............................................................................................... 11 

II.1.2. Material Mesopori .................................................................................. 12 

II.1.3. Silika ....................................................................................................... 13 

II.1.4. Mobil Composition of Matter-41 (MCM-41) ......................................... 13 

II.2.5. Kaolin ..................................................................................................... 14 

II.1.6. Sintesis .................................................................................................... 15 

II.1.7. Surfaktan ................................................................................................. 16 

II.1.8. Metode Hidrotermal ................................................................................ 16 

II.2.9. Kalsinasi ................................................................................................. 17 

II.2.10. Faktor pembuatan MCM-41 ................................................................. 17 

II.2. Landasan Teori .......................................................................................... 19 



 

iv 
 

LAPORAN HASIL PENELITIAN 
“PENENTUAN  PERSAMAAN LANGMUIR DAN  FREUNDLICH PADA 

  ADSORPSI LOGAM FE DI AIR SUMUR MENGGUNAKAN MCM-41 

  DARI BAHAN TAMBAHAN KAOLIN’’ 

” 
 

 

PROPOSAL PENELITIAN 
“SINTESIS MCM-41 (MOBIL COMPOSITION OF MATTER-41) DARI 
KAOLIN  UNTUK MENURUNKAN KADAR LOGAM BESI (Fe) PADA 
AIR SUMUR” 
 

Program Studi Teknik Kimia,  
Fakultas Teknik 
Universitas Pembangunan Nasional “Veteran” Jawa Timur 
 

Program Studi Teknik Kimia,  

II.2.1. Kandungan Silika pada Kaolin ............................................................... 19 

II.2.2. Adsorpsi .................................................................................................. 19 

II.2.3. Kinetika Reaksi ....................................................................................... 20 

II.2.4. Faktor yang Mempengaruhi Adsorpsi .................................................... 22 

II.3. Hipotesis .................................................................................................... 23 

BAB III ................................................................................................................. 24 

METODOLOGI PENELITIAN ............................................................................ 24 

III.1. Bahan ........................................................................................................ 24 

III.2. Alat ........................................................................................................... 24 

III.3. Variabel .................................................................................................... 25 

III.3.1. Kondisi yang ditetapkan .................................................................... 25 

III.3.2. Kondisi yang dijalankan .................................................................... 25 

III.4. Prosedur Penelitian ................................................................................... 26 

III.5. Pelaksanaan Penelitian ............................................................................. 28 

III.5.1. Pelarutan Bahan Baku ........................................................................ 28 

III.5.2. Proses Pemanasan .............................................................................. 28 

III.5.3. Penamabahan surfaktan ..................................................................... 28 

III.5.4. Proses Hidrotermal ............................................................................ 28 

III.5.5. Proses Kalsinasi ................................................................................. 28 

III.5.6. Proses Adsorpsi ..................................................................................... 28 

III.6. Analisis ..................................................................................................... 29 

III.6.1. Analisa XRD ...................................................................................... 29 

III.6.2. Analisa FTIR...................................................................................... 29 

III.6.3. Analisa UV-Vis.................................................................................. 30 

BAB IV ................................................................................................................. 32 



 

v 
 

LAPORAN HASIL PENELITIAN 
“PENENTUAN  PERSAMAAN LANGMUIR DAN  FREUNDLICH PADA 

  ADSORPSI LOGAM FE DI AIR SUMUR MENGGUNAKAN MCM-41 

  DARI BAHAN TAMBAHAN KAOLIN’’ 

” 
 

 

PROPOSAL PENELITIAN 
“SINTESIS MCM-41 (MOBIL COMPOSITION OF MATTER-41) DARI 
KAOLIN  UNTUK MENURUNKAN KADAR LOGAM BESI (Fe) PADA 
AIR SUMUR” 
 

Program Studi Teknik Kimia,  
Fakultas Teknik 
Universitas Pembangunan Nasional “Veteran” Jawa Timur 
 

Program Studi Teknik Kimia,  

HASIL DAN PEMBAHASAN ............................................................................. 32 

IV.1. Hasil Pengamatan ..................................................................................... 32 

IV.2. Hasil Analisa ............................................................................................ 33 

IV.2.1. Analisa XRD pada MCM-41 ............................................................. 33 

IV.2.2. Analisa FTIR pada MCM-41 ............................................................. 35 

IV.2.3. Analisa BET pada MCM-41 .............................................................. 36 

IV.2.4. Analisis Daya serap MCM-41 pada Logam Fe ................................. 37 

IV.3. Grafik dan Pembahasan ............................................................................ 39 

IV.3.1. Hasil Efisiensi Adsorpsi Logam Fe pada Air Sumur ........................ 39 

IV.3.2. Menetukan Persamaan yang sesuai dengan Adsorpsi Air Sumur yang 

menngandung Logam Fe oleh MCM-41 ....................................................... 43 

BAB V ................................................................................................................... 50 

KESIMPULAN DAN SARAN ............................................................................. 50 

V.1. Kesimpulan ................................................................................................ 50 

V.2. Saran .......................................................................................................... 50 

LAMPIRAN I ....................................................................................................... 51 

DAFTAR PUSTAKA ........................................................................................... 57 

LAMPIRAN II ...................................................................................................... 59 

 

  



 

vi 
 

LAPORAN HASIL PENELITIAN 
“PENENTUAN  PERSAMAAN LANGMUIR DAN  FREUNDLICH PADA 

  ADSORPSI LOGAM FE DI AIR SUMUR MENGGUNAKAN MCM-41 

  DARI BAHAN TAMBAHAN KAOLIN’’ 

” 
 

 

PROPOSAL PENELITIAN 
“SINTESIS MCM-41 (MOBIL COMPOSITION OF MATTER-41) DARI 
KAOLIN  UNTUK MENURUNKAN KADAR LOGAM BESI (Fe) PADA 
AIR SUMUR” 
 

Program Studi Teknik Kimia,  
Fakultas Teknik 
Universitas Pembangunan Nasional “Veteran” Jawa Timur 
 

Program Studi Teknik Kimia,  

DAFTAR GAMBAR 

Gambar II. 1. Struktur Material Mesopori ............................................................ 12 

Gambar II. 3. Morfologi MCM-41 ........................................................................ 14 

Gambar III. 2. Furnace Tubular……………………………………………. ……24 

Gambar III. 3. Diagram Alir Proses SIntesis MCM-41 ........................................ 26 

Gambar III. 4. Karakterisasi XRD dari MCM-41 ................................................. 29 

Gambar III. 5. Karakterisasi FTIR dari MCM-41 ................................................. 30 

Gambar IV. 1. Hasil Uji XRD Sudut Panjang kaolin dan MCM-41 ……………33 

Gambar IV. 2. Hasil Uji  XRD Sudut Pendek antara Kaolin dan MCM-41 ......... 34 

Gambar IV. 3. Hasil Ujia FTIR antara Kaolin dengan MCM-41 ......................... 35 

Gambar IV. 4. Grafik Hubungan Waktu dengan Daya Serap pada kondisi Massa 

Adsorben yang Bervariasi ..................................................................................... 39 

Gambar IV. 5. Grafik Hubungan Berat Massa Adsorben dengan Presentas Logam 

Fe teradsorpsi dengan variasi waktu kontak ......................................................... 41 

Gambar IV. 6. Reaksi Orde satu semu pada Adsorpsi Air Sumur mengandung 

logam Fe oleh MCM-41 ....................... Kesalahan! Bookmark tidak ditentukan. 

Gambar IV. 7. Persamaan Reaksi Orde dua semu Adsorpsi Air Sumur mengandung 

Logam Fe oleh MCM-41 ..................... Kesalahan! Bookmark tidak ditentukan. 

  



 

vii 
 

LAPORAN HASIL PENELITIAN 
“PENENTUAN  PERSAMAAN LANGMUIR DAN  FREUNDLICH PADA 

  ADSORPSI LOGAM FE DI AIR SUMUR MENGGUNAKAN MCM-41 

  DARI BAHAN TAMBAHAN KAOLIN’’ 

” 
 

 

PROPOSAL PENELITIAN 
“SINTESIS MCM-41 (MOBIL COMPOSITION OF MATTER-41) DARI 
KAOLIN  UNTUK MENURUNKAN KADAR LOGAM BESI (Fe) PADA 
AIR SUMUR” 
 

Program Studi Teknik Kimia,  
Fakultas Teknik 
Universitas Pembangunan Nasional “Veteran” Jawa Timur 
 

Program Studi Teknik Kimia,  

DAFTAR TABEL 
 

Tabel II. 1. Komposisi Kaolin pada analisis XRF ................................................ 15 

Tabel IV. 1. Perbandingan Luas Permukaan Kaolin dan MCM-41 ……………36 

Tabel IV. 2. Hasil Adsorpsi Air Sumur mengandung logam Fe oleh MCM-41 ... 38 

Tabel IV. 3. Perbandingan Reaksi Orde satu semu dan Orde dua semu Kesalahan! 

Bookmark tidak ditentukan. 
 

 

 

  


