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ABSTRAK 

EKSFOLIASI KIMIA-MEKANIK SENYAWA REDUCED GRAPHENE 

OXIDE (rGO) DARI LIMBAH ARANG KAYU ALABAN KALIMANTAN 

SELATAN 

Hasbullah, Eka Suarso, Suryajaya 

 

ABSTRAK – Eksfoliasi reduced graphene oxide (rGO) yang berasal dari limbah 

arang kayu alaban telah dilakukan dengan metode eksfoliasi kimia-mekanik. 

Pemanasan sampel menggunakan variasi suhu 60, 80 dan 100oC. Proses eksfoliasi 

menggunakan asam kuat H2SO4 pada suhu 70 oC selama 8 jam dengan 350 rpm. 

Setelah itu, disentrifugasi dengan 2500 rpm selama 40 menit untuk memisahkan 

coloid dan endapannya untuk dikarakterisasi SEM, PSA, dan Konduktivitas Listrik. 

Penelitian ini dilakukan untuk mengetahui perubahan struktur dan morfologi, 

distribusi ukuran partikel, serta konduktivitas listrik setelah eksfoliasi pada rGO, 

dan mengetahui pengaruh variasi temperatur terhadap proses eksfoliasi. 

Berdasarkan hasil karakterisasi SEM menghasilkan struktur dan morfologi rGO 

yang terlepas satu sama lain antar lapisan partikelnya. Menurut uji PSA, hasil 

terbaik diperoleh pada suhu pemanasan 100oC dengan ukuran partikel pada puncak 

pertama 91,28 nm dan puncak kedua sebesar 369,1 nm. Sedangkan, nilai 

konduktivitas listrik yang didapat pada suhu 60, 80, dan 100oC berturut-turut 

1,01815 × 10-2 S/cm, 0,86424 × 10-2 S/cm, dan 1,35375 × 10-2 S/cm. 

 

Kata kunci: limbah arang kayu alaban; oksida grafena tereduksi; variasi suhu 

pemanasan; eksfoliasi kimia; eksfoliasi mekanik. 
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ABSTRACT 

CHEMICAL-MECHANICAL EXFOLIATION OF REDUCED GRAPHENE 

OXIDE (rGO) COMPOUNDS FROM SOUTH KALIMANTAN ALABAN 

WOOD CHARCOAL WASTE  

Hasbullah, Eka Suarso, Suryajaya 

 

ABSTRACT – The exfoliation of reduced graphene oxide (rGO) which comes from 

alaban wood charcoal waste has been carried out with the chemical-mechanical 

exfoliation method. Sample heating using temperature variations of 

60, 80 and 100oC. The exfoliation process uses a strong acid H2SO4 at a 

temperature of 70oC for 8 hours with 350 rpm. After that, it is centrifuged with 2500 

rpm for 40 minutes to separate the colloid and its precipitates to characterize SEM, 

PSA, and Electrical Conductivity. This research was conducted to determine 

changes in structure and morphology, particle size distribution, and electrical 

conductivity after exfoliation in rGO, and to determine the effect of temperature 

variation on the exfoliation process. Based on the results of SEM characterization, 

the structure and morphology of rGO are produced that separate from each other 

between the particle layers. According to the PSA test, the best results were 

obtained at a heating temperature of 100oC with a particle size at the first peak of 

91.28 nm and the second peak of 369.1 nm. Meanwhile, the electrical conductivity 

values obtained at temperatures of 60, 80, and 100oC are respectively 1.01815 × 

10-2 S/cm, 0,86424 × 10-2 S/cm, and 1.35375 × 10-2 S/cm. 

 

Keywords: alaban wood charcoal waste; reduced graphene oxide; heating       

temperature variation; chemical exfoliation, mechanical exfoliation. 

 

 

 

 



x

DAFTAR ISI
LEMBAR PENGESAHAN................................................................................... ii

SKRIPSI................................................................................................................ ii

LEMBAR PERSEMBAHAN............................................................................... iv

PERNYATAAN......................................................................................................v

KATA PENGANTAR...........................................................................................vi

ABSTRAK...........................................................................................................viii

ABSTRACT............................................................................................................ ix

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

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

DAFTAR TABEL............................................................................................... xiii

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

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

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

1.2 Rumusan Penelitian................................................................................. 2

1.3 Tujuan Penelitian.....................................................................................2

1.4 Manfaat Penelitian...................................................................................3

1.5 Batasan Masalah...................................................................................... 3

BAB II TINJAUAN PUSTAKA............................................................................4

2.1 Grafena.................................................................................................... 4

2.2 Sintesis Graphene Oxide......................................................................... 5

2.3 Oksida Grafena Tereduksi (rGO)............................................................ 6

2.4 rGO dari Bahan Alam..............................................................................7

2.5 Proses Penyayatan (Eksfoliasi) rGO........................................................9

2.6 Scanning Electron Microscope (SEM).................................................. 10

2.7 Konduktivitas Listrik............................................................................. 11

2.8 Distribusi Ukuran Partikel..................................................................... 11

BAB III METODE PENELITIAN.................................................................... 12

3.1 Waktu dan Tempat Penelitian................................................................12

3.2 Alat dan Bahan Penelitian......................................................................12

3.2.1 Alat................................................................................................ 12

3.2.2 Bahan.............................................................................................13

3.3 Tahapan Penelitian.................................................................................14



xi

3.4 Prosedur Penelitian................................................................................ 15

3.4.1 Pemanasan Serbuk rGO.................................................................15

3.4.2 Proses Eksfoliasi rGO....................................................................15

3.4.3 Sentrifugasi....................................................................................16

3.4.4 Karakterisasi rGO..........................................................................16

BAB IV PEMBAHASAN.....................................................................................17

4.1 Hasil Analisis Morfologi....................................................................... 17

4.2 Hasil Analisis Ukuran Partikel.............................................................. 20

4.3 Hasil Analisis Konduktivitas Listrik......................................................23

BAB V PENUTUP................................................................................................ 25

5.1 Kesimpulan............................................................................................ 25

5.2 Saran...................................................................................................... 25

DAFTAR PUSTAKA........................................................................................... 26

LAMPIRAN.......................................................................................................... 34

BIODATA PENULIS........................................................................................... 41



xii

DAFTAR GAMBAR

Gambar 2.1 Struktur Grafena..................................................................................4

Gambar 2.2 Proses pembuatan rGO dari grafit.......................................................6

Gambar 3.1Diagram Tahapan Penelitian............................................................. 15

Gambar 4.1Morfologi grafit, GO, dan rGO........................................................ 17

Gambar 4.2Morfologi rGO setalah eksfoliasi..................................................... 18

Gambar 4.3Uji PSA Suhu Pemanasan 60oC........................................................21

Gambar 4.3Uji PSA Suhu Pemanasan 80oC........................................................21

Gambar 4.3Uji PSA Suhu Pemanasan 100oC...................................................... 22



xiii

DAFTAR TABEL

Tabel 4.1 SEM Penelitian Sebelumnya...............................................................19

Tabel 4.2Hasil Karakterisasi SEM-EDX............................................................20

Tabel 4.3Distribusi Ukuran Partikel dengan Berbagai Variasi Suhu.................22

Tabel 4.4Nilai Konduktivitas Listrik rGO......................................................... 23

Tabel 4.5Konduktivitas Listrik rGO Penelitian Sebelumnya.............................24



xiv

DAFTAR LAMPIRAN

Lampiran 1. Dokumentasi Selama Penelitian......................................................31

Lampiran 2. Hasil Penelitian................................................................................32


