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ABSTRAK 

Baja merupakan salah satu jenis material yang banyak digunakan dalam bidang 

industri, konstruksi, maupun otomotif. Sebagai salah satu material penunjang 

sangat besar peranannya, akan tetapi baja ini memiliki kelemahan yaitu rentan 

terhadap korosi. Korosi merupakan proses perusakan yang terjadi pada baja.    Korosi 

pada baja adalah hal yang tidak dapat dihindari tetapi proses laju korosi tersebut 

dapat diperlambat dengan pengendalaian laju korosi (Femiana Gapsari, 2017: 4). 

Salah satu cara untuk menghambat laju korosi adalah dengan pemberian inhibitor. 

Buah bit mengandung senyawa xanthone yang dapat berfungsi sebagai inhibitor 

korosi. Ekstrak buah bit digunakan sebagai inhibitor organik untuk mengurangi laju 

korosi pada baja di lingkungan air laut.  Penelitian telah dilakukan dengan variasi 

waktu perendaman 5 hari, 10 hari, 15 hari, dan 20 hari dengan pemberian variasi 

inhibitor 5 ml, 10 ml, 15 ml, 20 ml dan tanpa inhibitor.  Dari hasil penelitian didapat 

laju korosi tertinggi terdapat pada sampel yang tidak diberikan inhibitor yaitu 6,874 

mpy pada 5 hari perendaman. Sedangkan laju korosi terendah terdapat pada sampel 

yang diberikan inhibitor 20 ml yaitu 1,718 mpy pada 20 hari. Pada sampel yang 

diberikan inhibitor 20 ml, nilai efisiensi inhibitornya lebih besar dibandingkan 

dengan yang lainnya. 

 

Kata kunci : Korosi, Inhibitor korosi, Larutan buah bit, Metode   kehilangan berat, 

Air laut. 
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ABSTRACT 

Steel is one type of material that is widely used in the industrial, 

construction and automotive fields. As one of the supporting materials, its role is 

very large, but this steel has a weakness, which is susceptible to corrosion. 

Corrosion is a destructive process that occurs in steel.    Corrosion in steel is 

unavoidable but the corrosion rate process can be slowed down by controlling the 

corrosion rate (Femiana Gapsari, 2017: 4). One way to inhibit the corrosion rate 

is by giving inhibitors. Beets contain xanthone compounds that can function as 

corrosion inhibitors. Beetroot extract is used as an organic inhibitor to reduce the 

corrosion rate of steel in seawater environment.  Research has been conducted with 

a variation of immersion time of 5 days, 10 days, 15 days, and 20 days by giving a 

variation of inhibitor 5 ml, 10 ml, 15 ml, 20 ml and without inhibitor.  From the 

results obtained, the highest corrosion rate was found in the sample that was not 

given an inhibitor, namely 6.874 mpy at 5 days of immersion. While the lowest 

corrosion rate is found in the sample given 20 ml inhibitor which is 1.718 mpy at 

20 days. In the sample given 20 ml inhibitor, the inhibitor efficiency value is greater 

than the others. 

 

Keywords: Corrosion, Corrosion inhibitor, Beet fruit solution, Weight loss method, 

Seawater. 

 

 

 

 

 

 

 

 

 

 



 

ix 

 

 

DAFTAR ISI 

 
HALAMAN PENGESAHAN SKRIPSI ............................................................... i 

HALAMAN PERSETUJUAN SKRIPSI ............................................................ ii 

PERNYATAAN KEASLIAN PENELITIAN .................................................... iii 

MOTTO DAN PERSEMBAHAN ....................................................................... iv 

KATA PENGANTAR ............................................................................................v 

ABSTRAK ........................................................................................................... vii 

ABSTRACT ......................................................................................................... viii 

DAFTAR ISI ......................................................................................................... ix 

DAFTAR GAMBAR ........................................................................................... xii 

DAFTAR TABEL .............................................................................................. xiv 

DAFTAR LAMPIRAN ........................................................................................xv 

BAB I  PENDAHULUAN ......................................................................................1 

1.1 Latar Belakang ..........................................................................................1 

1.2 Rumusan Masalah .....................................................................................3 

1.3 Batasan Masalah ........................................................................................3 

1.4 Tujuan Peneliatian .....................................................................................4 

1.5 Manfaat Penelitian .....................................................................................4 

1.6 Sistematika Penulisan ................................................................................5 

BAB II LANDASAN TEORI ................................................................................6 

2.1. Baja ............................................................................................................6 

2.1.1. Baja Karbon Rendah ..........................................................................6 

2.1.2. Baja Karbon Sedang ...........................................................................6 



 

x 

 

2.1.3. Baja Karbon Tinggi ............................................................................7 

2.2. Baja Paduan ...............................................................................................7 

2.3. Baja ST37 ..................................................................................................8 

2.4. Korosi ......................................................................................................11 

2.5. Inhibitor Korosi .......................................................................................17 

2.6. Bubuk Buah Bit .......................................................................................18 

2.7. Tanin ........................................................................................................19 

2.8. Ekstraksi ..................................................................................................19 

2.9. Larutan .....................................................................................................21 

2.10. Air Laut ................................................................................................22 

2.11. Uji Laju Korosi ....................................................................................22 

2.12. Metode Kehilangan Berat ....................................................................23 

BAB III METEDOLOGI PENELITIAN ...........................................................25 

3.1. Diagram Alir Penelitian ...........................................................................25 

3.2. Waktu dan Tempat Penelitian .................................................................26 

3.3. Alat-alat Penelitian ..................................................................................26 

3.4. Bahan Penelitian ......................................................................................26 

3.5. Tahapan Proses Penelitian .......................................................................26 

3.5.1 Persiapan Baja ST 37 .......................................................................26 

3.5.2 Proses Pembuatan Ekstrak Buah Bit ................................................28 

3.5.3 Media korosi ....................................................................................30 

3.5.4 Langkah Persiapan Perendaman ......................................................31 

BAB IV  HASIL DAN PEMBAHASAN ............................................................34 

4.1. Data Hasil Uji Korosi ..............................................................................34 

4.1.1. Hasil Laju korosi dan Efesiensi Inhibitor Pada Baja .......................34 



 

xi 

 

4.2. Hasil Perbandingan Laju Korosi Tanpa dan Inhibitor .............................49 

4.3. Nilai Efensiensi Masing-Masing Inhibitor ..............................................51 

4.4. Analisa Pengujian Mikroskop Optik .......................................................51 

4.4.1. Hasil Pengamatan Uji Mikroskop Pada Baja Tanpa Inhibitor .........52 

4.4.2. Hasil Pengamatan Uji Mikroskop Pada Baja Dengan Inhibitor 5 ml

 ……………………………………………………………………. 52 

4.4.3. Hasil Pengamatan Uji Mikroskop Pada Baja Dengan Inhibitor 10 ml

 ……………………………………………………………………. 53 

4.4.4. Hasil Pengamatan Uji Mikroskop Pada Baja Dengan Inhibitor 15 ml

 ……………………………………………………………………. 54 

4.4.5. Hasil Pengamatan Uji Mikroskop Pada Baja Dengan Inhibitor 20 ml

 ……………………………………………………………………  54 

BAB V  PENUTUP ...............................................................................................56 

5.1 Kesimpulan ..............................................................................................56 

5.2 Saran ........................................................................................................56 

DAFTAR PUSTAKA ...........................................................................................58 

LAMPIRAN ..........................................................................................................60 

 

 

 

 

 

 

 

 

 

 

 



 

xii 

 

DAFTAR GAMBAR 

 

Gambar 2. 1 Plat Baja ..............................................................................................9 

Gambar 2. 2 Terbentuknya korosi ..........................................................................11 

Gambar 2. 3 Korosi merata ....................................................................................13 

Gambar 2. 4 Korosi Sumuran ................................................................................14 

Gambar 2. 5 Korosi Galvanik ................................................................................14 

Gambar 2. 6 Korosi erosi .......................................................................................15 

Gambar 2. 7 Korosi retak tegang ...........................................................................15 

Gambar 2. 8 Korosi gesekan ..................................................................................16 

Gambar 2. 9 Korosi celah.......................................................................................16 

Gambar 2. 10 Buah Bit...........................................................................................18 

Gambar 2. 11 Maserasi ..........................................................................................20 

Gambar 3. 1 Diagram Alir Penelitian ....................................................................25 

Gambar 3. 2 Sempel yang sudah dipotong.............................................................27 

Gambar 3. 3 Pengeboran sempel ............................................................................27 

Gambar 3. 4 Proses pengamplasan ........................................................................28 

Gambar 3. 5 Proses penimbangan awal sempel .....................................................28 

Gambar 3. 6 Serbuk buah bit .................................................................................29 

Gambar 3. 7 Proses penyaringan ekstrak buah bit .................................................29 

Gambar 3. 8 Larutan ekstraksi yang telah disaring ................................................29 

Gambar 3. 9 Bentuk dan Ukuran Sampel...............................................................30 

Gambar 3. 10 Wadah larutan media korosi ............................................................30 

Gambar 4. 1 Grafik laju korosi pada larutan tanpa inhibitor .................................35 

Gambar 4. 2 Data laju korosi pada larutan inhibitor 5 ml ......................................37 

Gambar 4. 3 Data laju korosi pada larutan inhibitor 10 ml ....................................40 

Gambar 4. 4 Data laju korosi pada larutan inhibitor 15 ml ....................................43 

Gambar 4. 5 Data laju korosi pada larutan inhibitor 20 ml ....................................47 

Gambar 4. 6 Diagram perbandingan laju korosi tanpa dan inhibitor .....................49 

Gambar 4. 7 Diagram efesiensi maasing-masing inhibitor ....................................51 

Gambar 4. 8 Hasil uji mikroskop optik pada sampel tanpa inhibitor. (A) Pembesaran 

file:///C:/Users/Lenovo/AppData/Roaming/Microsoft/Windows/Network%20Shortcuts/Skripsi.docx%23_Toc142741648
file:///C:/Users/Lenovo/AppData/Roaming/Microsoft/Windows/Network%20Shortcuts/Skripsi.docx%23_Toc142741649


 

xiii 

 

200x dan (B) Pembesaran 500x .............................................................................52 

Gambar 4. 9 Hasil uji mikroskop pada sampel dengan penambahan inhibitor 5 ml. 

(A) Pembesaran 200x dan (B) Pembesaran 500x ..................................................52 

Gambar 4. 10 Hasil uji mikroskop pada sampel dengan penambahan inhibitor 10 

ml. (A) Pembesaran 200x dan (B) Pembesaran 500x ............................................53 

Gambar 4. 11 Hasil uji mikroskop pada sampel dengan penambahan inhibitor 15 

ml. (A) Pembesaran 200x dan (B) Pembesaran 500x ............................................54 

Gambar 4. 12 Hasil uji mikroskop pada sampel dengan penambahan inhibitor 20 

ml. (A) Pembesaran 200x dan (B) Pembesaran 500x ............................................54 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiv 

 

DAFTAR TABEL 

 

Tabel 2. 1 Komposisi Kimia Baja ST 37 ...............................................................10 

Tabel 2. 2 Sifat Mekanik Baja ST 37 .....................................................................10 

Tabel 2. 3 Sifat Fisik Baja ST 37 ...........................................................................10 

Tabel 3. 1 Satuan dan Konstanta Laju Korosi........................................................32 

Tabel 4. 1 Data laju korosi pada larutan tanpa inhibitor ........................................34 

Tabel 4. 2 Data laju korosi pada larutan inhibitor 5 ml .........................................37 

Tabel 4. 3 Data laju korosi pada larutan inhibitor 10 ml .......................................40 

Tabel 4. 4 Data laju korosi pada larutan inhibitor 15 ml .......................................43 

Tabel 4. 5 Data laju korosi pada larutan inhibitor 20 ml .......................................46 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xv 

 

DAFTAR LAMPIRAN 

Lampiran 1. Sertifikat Baja ST 37........................................................................60 

Lampiran 2. Surat Keterangan Pengujian ............................................................60 

Lampiran 3. Laporan Pengujian ...........................................................................61 

Lampiran 4. Laporan Pengujian ...........................................................................61 

Lampiran 5. Serbuk Buah Bit ...............................................................................62 

Lampiran 6. Penyaringan Ekstrak Buah Bit .........................................................62 

Lampiran 7. Hasil Ekstrak Buah bit .....................................................................63 

Lampiran 8. Sampel Baja Sebelum Direndam .....................................................63 

Lampiran 9. Proses Perendaman Baja ..................................................................63 

Lampiran 10. Sampel Setelah Direndam ..............................................................64 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvi 
 

 

 

 



xvii 
 

 


