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RINGKASAN 

 
Sendy Dewanto. 202010255026. Pemanfaatan lumpur sebagai fluida 

pemboran memegang peranan yang sangat penting khususnya di bidang operasi 

pemboran. Penggunaan cairan pengeboran yang tepat  akan menjamin hasil 

pengeboran yang optimal. Studi laboratorium ini bertujuan untuk mengukur sifat 

sifat fisik lumpur pemboran serta menganalisis perbandingan sifat sifat fisik lumpur 

pemboran menggunakan 2 lumpur (yang terkontaminasi minyak dan tidak) dengan 

komposisi yang berbeda. Penelitian ini menggunakan metode analisis standar agar 

diperoleh hasil dari pengamatan terhadap sifat fisik lumpur pemboran yaitu 

meliputi densitas,yield point,gel strength  filtration loss,mud cake dan pH 

Kandungan dalam kedua jenis lumpur ini hasilnya akan menunjukan perbedaan 

signifikan dalam beberapa parameter antara kedua jenis lumpur ,yang 

mengindikasikan dampak kontaminasi minyak pada sifat fisik dan kimia lumpur. 

Penelitian ini juga memberikan pemahaman yang lebih baik mengenai interaksi 

antara emulsi minyak dan lumpur pemboran, yang penting untuk pengelolaan yang 

efektif dalam industri perminyakan dan dapat disimpulkan bahwa kontaminasi 

minyak pada lumpur pemboran memiliki dampak signifikan terhadap sifat fisik dan 

kimia lumpur. Perbandingan antara lumpur yang terkontaminasi dengan lumpur 

yang tidak menunjukkan perbedaan yang jelas dalam parameter seperti densitas, 

yield point, gel strength, filtrasi loss, mud cake, dan pH. Dengan pemahaman yang 

lebih baik tentang interaksi antara emulsi minyak dan lumpur pemboran, agar bisa 

dapat dikembangkan strategi pengelolaan yang lebih efektif dalam industri 

perminyakan untuk mencapai hasil pemboran yang optimal. 

 

Kata kunci : Lumpur Pemboran,Studi Laboratorium,Sifat Fisik Lumpur 
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SUMMARY 

 
Sendy Dewanto. 202010255026. The use of mud as a drilling fluid plays a 

very important role in drilling operations, so it is necessary to pay attention to the 

physical properties of the mud. Using the right drilling fluid will guarantee optimal 

drilling results. This laboratory study aims to measure the physical properties of 

drilling mud and analyze the comparison of the physical properties of drilling mud 

using 2 muds (oil contaminated and not) with different compositions. This research 

uses standard analysis methods to obtain results from observations of the physical 

properties of drilling mud, namely density, yield point, gel strength filtration loss, 

mud cake and pH content in these two types of mud. The results will show 

significant differences in several parameters between the two types of mud. ,which 

indicates the impact of oil contamination on the physical and chemical properties 

of the mud. This study also provides a better understanding of the interactions 

between oil emulsions and drilling mud, which is important for effective 

management in the petroleum industry and It can be concluded that oil 

contamination in drilling mud significantly impacts the physical and chemical 

properties of the mud. A comparison between contaminated and uncontaminated 

mud shows no clear differences in parameters such as density, yield point, gel 

strength, filtration loss, mud cake, and pH. With a better understanding of the 

interaction between oil emulsions and drilling mud, more effective management 

strategies can be developed in the oil industry to achieve optimal drilling outcomes. 

 

 

Keywords: Drilling Mud, Laboratory Studies, Physical Properties of Mud 

 

 

 

 

 

 

 

 

Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



DAFTAR ISI 

          Halaman 

LEMBAR PERSETUJUAN ................................................................................. ii 

LEMBAR PENGESAHAN ................................................................................. iii 

LEMBAR PERNYATAAN ................................................................................. iv 

RINGKASAN .........................................................................................................v 

SUMMARY .......................................................................................................... vi 

KATA PENGANTAR ........................................................................................ viii 

DAFTAR ISI ...........................................................................................................x 

DAFTAR TABEL ............................................................................................... xii 

DAFTAR GAMBAR .......................................................................................... xiii 

DAFTAR LAMPIRAN ...................................................................................... xiv 

DAFTAR SINGKATAN ......................................................................................xv 

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

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

1.2 Identifikasi Masalah .......................................................................................1 

1.3 Rumusan Masalah ..........................................................................................2 

1.4 Tujuan Penelitian ............................................................................................2 

1.5 Manfaat  Penelitian .........................................................................................2 

1.6 Tempat Dan Waktu Penelitian ........................................................................2 

1.7 Metode Penelitian ...........................................................................................2 

1.8 Sistematika Penulisan .....................................................................................3 

BAB II LANDASAN TEORI ................................................................................4 

2.1 Fungsi Lumpur Pemboran ..............................................................................4 

2.1.1 Untuk Mengangkat Serpihan Ke Permukaan ........................................5 

2.1.2. Mempermudah Analisis Formasi .......................................................5 

2.1.3. Menimbun Mudcake Pada Dinding Sumura ......................................5 

2.1.4. Mendinginkan Dan Melumasi Peralatan Pipa Bor .............................6 

2.1.5. Menahan Serpihan Dan Material Pemberat Lainya  ..........................6 

2.1.6. Membantu Dalam Evaluasi Formasi ..................................................6 

2.1.7. Menjaga Formasi Yang Produktif ......................................................6 

2.2 Komposisi Lumpur Pemboran ........................................................................7 

2.2.1. Komponen Cair ..................................................................................7 

2.2.2. Komponen padat (Solid) ....................................................................8 

2.2.3. Bahan Kimia (Additive) ...................................................................15 

Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



2.3. Jenis - Jenis Lumpur Pemboran ....................................................................20 

2.3.1. Lumpur Air Tawar (Fresh Water Mud) ...........................................20 

2.3.2. Lumpur Air Asin (Salt Water Mud) .................................................22 

2.3.3. Oil In Water Emulsion Mud. ...........................................................23 

2.3.4. Oil Base And Oil Emulsion Mud .......................................................24 

2.4 Sifat Fisik Lumpur Pemboran ......................................................................25 

2.4.1.  Densitas .............................................................................................25 

2.4.2. Rheologi (Sifat Aliran) .......................................................................26 

2.4.3. Filtration Loss .....................................................................................33 

BAB III METODOLOGI PENELITIAN ..........................................................35 

3.1 Peralatan Laboratorium ................................................................................35 

3.1.1  Timbangan ..........................................................................................35 

3.1.2  Gelas Ukur ..........................................................................................35 

3.1.3  Stopwatch ...........................................................................................36 

3.1.4  Cup Mixer & Mixer ............................................................................37 

3.2 Bahan Yang Digunakan ................................................................................40 

3.2.1 Bentonite ..............................................................................................40 

3.2.2 Barite ...................................................................................................40 

3.2.3 Crude Oil .............................................................................................41 

3.2.4 Aquadest ..............................................................................................41 

3.2.5 XCD Polymer ......................................................................................42 

3.2.6 Natrium Karbonat ................................................................................43 

3.2.7 Natrium Hidroksida .............................................................................43 

3.3 Tahap Pelaksanaan Studi Penelitian .............................................................44 

3.4 Prosedur Pembuatan Lumpur Dasar .............................................................45 

3.5 Pengukuran Sifat - Sifat Lumpur ..................................................................46 

3.6.1. Pengukuran Densitas  .........................................................................46 

3.6.2. Pengukuran Viskositas Dan Gel Strength ..........................................46 

BAB  Ⅳ HASIL DAN PEMBAHASAN ............................................................49 

4.1 Data Hasil Pengujian Sifat Fisik Lumpur (Rheology Dan Filtration Loss) .....49 

4.1.1. Lumpur Dasar (657 ml + 32 gr Bentonite) .........................................49 

4.1.2. Lumpur Dasar (657 ml + 32 gr bentonite) + Crude Oil (sebagai 

kontaminasi) .................................................................................................49 

4.2 Pengaruh Lumpur Dasar Yang Terkontaminasi Oleh Minyak ........................50 

4.2.1. Dial Reading 600 RPM Dan 300 RPM ..............................................50 

4.2.2. Densitas ..............................................................................................51 

Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



4.2.3. Viskositas Plastik ................................................................................52 

4.2.4. Yield Point ..........................................................................................52 

4.2.5. Gel Strength 10” Dan Gel Strength 10’ ..............................................53 

4.2.6. Volume Filtrat ....................................................................................54 

4.2.7. Mud Cake ...........................................................................................55 

4.2.8. pH .......................................................................................................56 

4.3 Pengaruh Penambahan Crude Oil Pada Lumpur Dasar Berbahan Air.............56 

BAB Ⅴ PENUTUP ................................................................................................58 

5.1 Kesimpulan ......................................................................................................58 

5.2 Saran ................................................................................................................58 

DAFTAR PUSTAKA ...........................................................................................59 

LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



DAFTAR TABEL 

 
            Halaman 

Tabel 2. 1 Komposisi Lumpur Pemboran ................................................................8 

Tabel 2. 2 Spesifikasi Bentonite Dari API .............................................................14 

Tabel 2. 3 Material - Material Pemberat ................................................................21 

Tabel 2. 4 Additive Lumpur Pemboran .................................................................21 

Tabel 2. 5 Komponen Non Reaktif dan Kontaminan dari formasi ........................28 

Tabel 3. 1 Komposisi Lumpur Dasar .....................................................................46 

Tabel 4. 1 Dial Reading 600 RPM Dan 300 RPM ………………………………51 

Tabel 4. 2 Densitas Lumpur ...................................................................................52 

Tabel 4. 3 Viskositas Plastik Lumpur ....................................................................52 

Tabel 4. 4 Yield Point Lumpur ..............................................................................53 

Tabel 4. 5 Gel Strength Lumpur ............................................................................54 

Tabel 4. 6 Volume Filtrat Lumpur .........................................................................55 

Tabel 4. 7 Mud Cake Lumpur ................................................................................55 

Tabel 4. 8 Tabel pH Lumpur ..................................................................................56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



DAFTAR GAMBAR 

 
                                        Halaman 

Gambar 2. 1 Hidrasi Air oleh Calcium dan Sodium Montmorillonite ..................13 

Gambar 2. 2 Skema Diagram Yang Menunjukan Montmorillonite ......................13 

Gambar 2. 3 Macam Penyebaran Partikel-Partikel Clay Dalam Sistem Lumpur ..16 

Gambar 2. 4 Diagram Non-Newtonian dan Newtonian .........................................31 

Gambar 2. 5 Diagram Shear Stres vs Shear Rate Fluida Newtonian .....................32 

Gambar 2. 6 Diagram Shear Stres vs Shear Rate Fluida Non-Newtonian .............32 

Gambar 2. 7 Perbedaan Tipe Progrosive Gel dan Non-Progressive ......................35 

Gambar 3. 1 Timbangan ........................................................................................39 

Gambar 3. 2 Gelas Ukur ........................................................................................40 

Gambar 3. 3 Stopwatch ..........................................................................................40 

Gambar 3. 4 Cup Mixer & Mixer ..........................................................................41 

Gambar 3. 5 Mud Balance .....................................................................................41 

Gambar 3. 6 Fann V.G.Meter ................................................................................42 

Gambar 3. 7 Standard Filter Press .........................................................................42 

Gambar 3. 8 Jangka Sorong ...................................................................................43 

Gambar 3. 9 pH Paper ............................................................................................44 

Gambar 4. 1 Dial Reading 600 RPM Non Kontaminasi Vs Kontaminasi ………51 

Gambar 4. 2 Dial Reading 300 RPM Non Kontaminasi Vs Kontaminasi .............51 

Gambar 4. 3 Densitas Lumpur Non Kontaminasi Vs Kontaminasi .......................52 

Gambar 4. 4 Viskositas Plastik Non Kontaminasi Vs Kontaminasi ......................53 

Gambar 4. 5 Yield Point Non Kontaminasi Vs Kontaminasi ................................53 

Gambar 4. 6 Gel Strength 10” Non Kontaminasi Vs Kontaminasi .......................54 

Gambar 4. 7 Gel Strength 10’ Non Kontaminasi Vs Kontaminasi ........................54 

Gambar 4. 8 Volume Filtrat Non Kontaminasi Vs Kontaminasi ...........................55 

Gambar 4. 9 Mud Cake Non Kontaminasi Vs Kontaminasi ..................................56 

Gambar 4. 10 pH Non Kontaminasi Vs Kontaminasi ............................................56 

 

 

 

 

Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



DAFTAR LAMPIRAN 

 
Lampiran 1. Plagiarisme 

Lampiran 2. Biodata Mahasiswa 

Lampiran 3. Kartu Bimbingan Mahasiswa 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024



DAFTAR SINGKATAN 

 

Lambang / Singkatan Arti Dan Keterangan 

API American Petroleum Institute 

PSI Pound Per Square Inch 

PPG Pounds Per Gallon 

FT Feet 

PPM Parts Per Million 

RPM Revolotions Per Minute 

FPM Feet Per Minute 

PV Plastic Viscosity 

YP Yield Point 

KG Kilogram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studi Laboratorium.., Sendy Dewanto, Fakultas Teknik, 2024


	01-202010255026-Cover.pdf (p.1-2)
	02-202010255026-Persetujuan.pdf (p.3)
	03-202010255026-Pengesahan.pdf (p.4)
	04-202010255026-Pernyataan-Plagiasi.pdf (p.5)
	05-202010255026-Ringkasan.pdf (p.6)
	06-202010255026-Summary.pdf (p.7)
	07-202010255026-Pernyataan-Publikasi.pdf (p.8)
	08-202010255026-Pengantar.pdf (p.9-10)
	09-202010255026-Daftar-Isi.pdf (p.11-13)
	10-202010255026-Daftar-Tabel.pdf (p.14)
	11-202010255026-Daftar-Gambar.pdf (p.15)
	12--202010255026-Daftar-Lampiran.pdf (p.16)
	13-202010255026-Daftar-Singkatan.pdf (p.17)



