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ABSTRAK 

PEMBUATAN  KOMPOSIT KULIT KOPI-BAMBU DENGAN 

AKTIVATOR KOH SEBAGAI ADSORBEN LOGAM Fe (II)  

DALAM AIR GAMBUT 

Sri Ningsih, 2022, Laporan Akhir, (50) Halaman, (5) Tabel, (36) Gambar,(4) 

Lampiran  

Air gambut di Palembang sangat berlimpah tetapi tidak bisa langsung  

digunakan sehingga  memerlukan perlakuan untuk memperbaiki kualitas air 

tersebut agar dapat dimanfaatkan. Air gambut  mengandung unsur kimia seperti Fe, 

Mn dan memiliki pH sangat asam 3 sampai 6. Kandungan besi pada konsentrasi 

tinggi dapat menyebabkan masalah bagi kesehatan. Selain itu timbunan kulit kopi 

dari hasil petani kopi di desa Segamit yang masih sangat sedikit pemanfaatannya 

juga butuh ditangani secara tepat, begitupun dengan bambu. Kulit kopi dan bambu  

merupakan salah satu adsorben yang dapat digunakan untuk  menyerap ion logam 

pada proses pengolahan air, terutama air gambut, dan digunakan sebagai bahan 

baku yang potensial dalam pembuatan karbon aktif untuk dijadikan komposit kulit 

kopi dan bambu. Komposit ini akan menjadi absorben logam Fe(II) untuk  air 

gambut, sebelum itu komposit harus melalui beberapa proses yaitu karbonisasi 

menggunakan alat furnace dengan suhu 500°C selama 60 menit, dan proses aktivasi 

menggunakan larutan KOH dan memvariasikan konsentrasi aktivator 0,5 N : 1 N 

:1,5 N dan massa kulit kopi:bambu  25:5, 5:25, 15:15 gram selama 24 jam dengan  

waktu kontak 5, 15, 30, 45 dan 60 menit pada proses adsorpsi. Dari penelitian 

didapatkan komposit  yang paling optimum yaitu  konsentrasi aktivator 1 N dan 

massa kulit kopi : bambu 15:15 gram dan sudah memenuhi standar SNI No. 06-

3730-1995 dengan   kadar air 2%, kadar abu 3,5%, kadar volatil 21%, kadar karbon 

75% dan daya serap iod 1104 (mg/g) serta waktu kontak  60 menit dengan hasil 

analisa daya serap ion Fe menggunakan alat SSA  yaitu sisa penyerapan  0,152 ppm  

yang menunjukan penyerapan hampir sempurna. Hasil karakterisasi SEM yaitu 

diameter  pori yang terkecil  0.92 µm dengan pembesaran 5000X hal ini 

menunjukan komposit dari kulit kopi dan bambu baik. 

 

Kata Kunci: Adsorben, Air Gambut, Bambu, Komposit, Kulit Kopi 
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ABSTRACT 

MANUFACTURE OF ACTIVE CARBON COMPOSITE OF COFFEE-

BAMBOO LEATHER WITH KOH ACTIVATOR AS ABSORBENT 

 OF METAL Fe(II) IN PEAT WATER 

 
Sri Ningsih, 2022, Final Report,  Pages(50),  Tables(5),  Images(36), (4) 

 Attachments 

Peat water in Palembang is very abundant but cannot be used directly so it requires 

treatment to improve the quality of the water so that it can be utilized. Peat water 

contains chemical elements such as Fe, Mn and has a very acidic pH of 3 to 6. Iron 

content at high concentrations can cause health problems. In addition, piles of 

coffee husks from coffee farmers in Segamit village which are still very little used 

also need to be handled properly, as well as bamboo. Coffee husk and bamboo are 

one of the adsorbents that can be used to absorb metal ions in the water treatment 

process, especially peat water, and are used as potential raw materials in the 

manufacture of activated carbon to be used as a composite of coffee skin and 

bamboo. This composite will be an absorbent of Fe(II) metal for peat water, before 

that the composite must go through several processes, namely carbonization using 

a furnace with a temperature of 500°C for 60 minutes, and the activation process 

using KOH solution and varying the concentration of activator 0.5 N: 1 N : 1.5 N 

and mass of coffee: bamboo skin 25:5, 5:25, 15:15 grams for 24 hours with contact 

times of 5, 15, 30, 45 and 60 minutes in the adsorption process. From the research, 

it was found that the most optimum composite was the activator concentration of 1 

N and the mass of coffee husk: bamboo 15:15 grams and had met the standard of 

SNI No. 06-3730-1995 with 2% water content, 3.5% ash content, 21% volatile 

content, 75% carbon content and 1104 iodine absorption (mg/g) and a contact time 

of 60 minutes with the results of the analysis of Fe ion absorption using atomic 

absorption spectrophotometer, the residual absorption is 0.152 ppm which shows 

perfect absorption. The results of SEM characterization are the smallest pore 

diameter of 0.92 µm with a magnification of 5000X, this indicates that the coffee 

husk and bamboo composite are good. 

 

Keyword: Adsorben, bamboo composite, coffeee leather, peat water 

 

 

 

 

 

 

 

 

iv

xv

v 



Motto 

 

”AllAhummA yAssir wAlA tu'Assir rAbbi tAmmim bil khAir” 

Ya allah permudhkanlah jangan dipersulitkan dan kau akhirkanlah 

dengan kebaikan 

 

(  sahih  al bukhari ) 

 

 

 

Persembahan 

Tugas akhir ini saya persembahkan untuk: 

 

 Kedua orang tua saya, ( azhari, Ramayati) dan nenek tercinta 

  ( Hj. Malhania) 

 Kakak  dan adek saya ( Rakyal Aini, Siskia Rahmatinnisa, Yusril Ihza 

Mahendra) serta keluarga besar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

v 



DAFTAR ISI 

          

ABSTRAK........................................................................................................... I 

KATA PENGANTAR  ........................................................................................ III 

DAFTAR ISI  ....................................................................................................... V 

DAFTAR TABEL ............................................................................................... VI 

DAFTAR GAMBAR ..........................................................................................VII 

DAFTAR LAMPIRAN........................................................................................IX 

 

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

1.1 Latar Belakang ................................................................................................ 2 

1.2 Tujuan Penelitian ............................................................................................ 2 

1.3 Manfaat Penelitian .......................................................................................... 2 

1.4 Perumusan Masalah.........................................................................................3 

 

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

2.1 Pengertian Komposit ....................................................................................... 4 

2.2 Pengertian Karbon Akrif ............................................................................... 5 

2.2.1 Bentuk Karbon Aktif ................................................................................. 6 

2.2.2 Sifat Karbon Aktif ..................................................................................... 6 

2.2.3 Setruktur kimia dan fisika karbon aktif......................................................8 

2.2.4 Kegunaan Karbon Aktif..............................................................................8 

2.2.5 Standar kualitas karbon aktif......................................................................7 

2.2.6 Proses  pembuatan karbon aktif..................................................................9 

2.2.7 Adsorbsi......................................................................................................12 

2.3 Pengertian Kopi ............................................................................................... 15 

2.4 Pengertian Bambu ........................................................................................... 17 

2.5 Pengertian Air Gambut ................................................................................... 18 

2.6 Atomic Absorption Spechtrophotometry(Aas) ............................................... 22 

2.7 SEM.................................................................................................................23 

 

BAB III METODOLOGI PENELITIAN ......................................................... 11 

3.1 Waktu Dan Tempat  ........................................................................................ 24 

3.2 Alat Dan Bahan ............................................................................................... 24 

 3.2.1 Alat Yang Digunakan ............................................................................... 24 

 3.2.2 Bahan Yang Digunakan ............................................................................ 24 

3.3 Perlakuan Dan Rancangan Percobaan ............................................................. 24 

3.3.1 Variabel Percobaan ...................................................................................... 24 

3.4 Prosedur Percobaan Dan Pembutan Komposit Karbon Aktif ......................... 25 

   3.4.1 Preparasi Sampel ....................................................................................... 25 

   3.4.2 Preparasi Adsorben ................................................................................... 25 

   3.4.3 Aktivasi Komposit karbon aktif ................................................................ 26 

   3.4.4 Pengujian karakteristik Komposit ............................................................. 26  

3.5 Diagram Alir Penelitian .................................................................................. 27 

BAB IV HASIL DAN PEMBAHASAN..............................................................32 

v 



DAFTAR TABEL 
Tabel                                                                                                         Halaman 

1. Standar kualitas karbon .................................................................................... 8 

2. Kandungan kimia pada kuli kopi ...................................................................... 16 

3. Sifat fisik dan kimia besi.................................................................................. 19 

4. Data uji karakteriatik komposit........................................................................ 30 

5. Data   hasil pengujian  waktu kontak adsorben.................................................31 

 

 

vi 



DAFTAR GAMBAR 
 

 Gambar                                                                                                       Halaman 

1. Komposisi komposit.........................................................................................4 

2. Karbon aktif serbuk..........................................................................................6 

3. Karbon aktif granula.........................................................................................6 

4. Setruktur fisika karbon aktif.............................................................................8 

5. Setruktur kimia.................................................................................................7 

6. Buah kopi........................................................................................................15 

7. Batang bambu.................................................................................................18 

8. Aas..................................................................................................................22 

9. Diagram alir preparasi adsorben.....................................................................27 

10. Diagram alir    aktivasi adsorben....................................................................28 

11. Diagram alir  adsorbsi.....................................................................................29 

12. Grafik pengaruh konsentrasi aktivator KOH terhadap kadar air....................34 

13. Grafik pengaruh konsentrasi aktivator KOH terhadap kadar abu...................35 

14. Grafik pengaruh konsentrasi aktivtor KOH terhadap kadar volatil.................36 

15. Grafik pengaruh konsentrasi aktivtor KOH terhadap kadar karbon................37 

16. Grafik pengaruh efektivitas waktu kontak.......................................................38 

17. Gambar marfologi permukaan komposit pemebesaran 1000X.......................39 

18. Gambar marfologi permukaan komposit pemebesaran 5000X.......................40 

19. Pengeringan kulit kopi.....................................................................................52 

20. Pengeringan bambu.........................................................................................52 

21. Proses karbonisasi kulit kopi dan bambu........................................................52 

22. Hasil karbonisasi kulit kopi dan bambu...........................................................52 

23. Penghalusan dengan grinding..........................................................................53 

24. Pengecilan ukuran dengan ball mill ...............................................................53 

25. Penyeragaman ukuran karbon dengan sieving ...............................................53 

26. Proses aktivasi komposit selama 24 jam.........................................................54 

27. Pengecekan Ph awal........................................................................................54 

28. Pemisahan dari filtrate.....................................................................................54 

29. Pengeringan crussible dalam oven..................................................................54 

30. Analisa kadar air..............................................................................................55 

31. Analisa  kadar abu...........................................................................................55 

32. Analisa kadar zat mengup...............................................................................55 

33. Analisa kadar iod ............................................................................................55 

34. Penyaringan komposit untuk Analisa AAS......................................................56 

4.1 Hasil.................................................................................................................32 

4.2 Pembahasan......................................................................................................33 

   4.2.1 Uji Karbon Aktif Kulit Kopi Dan Bambu..................................................34 

   4.2.2 Efektivitas Adsorpsi Komposit Kulit Kopi Dan Bambu............................38 

   4.2.3 Karakteristik Marfologi Komposit.............................................................38 

 

BAB V KESIMPULAN DAN SARAN...............................................................42 

    5.1 Kesimpulan 

     5.2 Saran 

vii 



 

DAFTAR PUSTAKA..........................................................................................43 

LAMPIRAN A......................................................................................................46 

LAMPIRAN B......................................................................................................48 

LAMPIRAN C......................................................................................................54 

 

 

 

 

 


