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ABSTRAK 

Gambut merupakan material karbon berpori yang berpotensi sebagai material adsorben 

karena mengandung berbagai jenis gugus fungsi polar yang dapat ditingkatkan 

ketersediaannya melalui metode pretreatment kimia berbiaya rendah. Oleh sebab itu, tujuan 

dari penelitian ini adalah untuk meningkatkan ketersediaan gugus fungsi pada permukaan 

gambut alam melalui metode modifikasi menggunakan Natrium Hidroksida (NaOH). 

Metode modifikasi dilakukan dengan penambahan NaOH 0,1 M dengan perbandingan 

impregnasi (gambut : NaOH) 1:10 (wt%). Hasil analisis XRF menunjukan unsur yang 

paling mendominasi material gambut alam berturut-turut adalah sebagai berikut: Si 

(13,5%) > Al (4,60%) > P (1,03%). Analisis FTIR menunjukan adanya perubahan penting 

terutama pada wilayah spektra gugus hidroksil (3449,04 menjadi  3444,22 cm-1) dan gugus 

karbonil (1626,09 menjadi 1629,22 cm-1) setelah gambut dimodifikasi. Analisis BET 

menunjukan luas permukaan gambut termodifikasi mengalami penurunan dari 10,036 

menjadi 2,768 m2/g. Hasil analisis SEM menunjukan adanya perubahan morfologi gambut 

termodifikasi berupa terbentuknya agregat garam natrium. Hal ini dikonfirmasi melalui 

hasil analisis EDS yang menunjukan kemunculan unsur natrium pada permukaan gambut 

termodifikasi sebesar 0,35% dan kenaikan persen massa oksigen dari 39,27 menjadi 

40,27%. Dengan demikian, modifikasi gambut menggunakan NaOH menghasilkan 

material gambut yang permukaanya termodifikasi, namun dengan luas permukaan yang 

lebih kecil. Meskipun terdapat penurunan luas permukaan, adanya peningkatan 

ketersediaan gugus aktif seperti gugus karboksilat pada permukaan gambut, 

mengindikasikan potensinya sebagai kandidat adsorben dalam proses adsorpsi secara 

kimia, misalnya melalui mekanisme pertukaran ion. 
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ABSTRACT 

 

Peat is a porous carbon material that has potentially useful as an adsorbent material 

because it naturally contains a wide variety of polar functional groups whose availability 

can be increased using low-cost chemical pretreatment methods. This study aims to 

increase the availability of the functional groups with modifications using sodium 

hydroxide (NaOH) without significantly altering the natural peat conformation. The 

method was carried out by adding 0.1 M NaOH with an impregnation ratio of (peat: 

NaOH) 1:10 (wt%). The results of XRF analysis showed that the most dominant element in 

natural peat was Si (13.5%) > Al (4.60%) > P (1.03%). The FTIR analysis showed that the 

most important changes were observed in the spectral region, especially the bands of 

hydroxyl groups (3449.04-3444.22 cm-1) and carbonyl groups (1626.09-1629.22 cm-1) after 

peat was modified. BET analysis shows that the surface area of modified peat has 

decreased from 10,036 to 2,768 m2/g. SEM photos confirmed the formation of sodium salt 

aggregates on the peat surface morphology after modification. This is in line with EDS 

analysis which shows the presence of sodium element by 0.35% on the modified peat 

surface and the oxygen content increase from an initial value of 39.27 to 40.27%. Thus, 

peat modification using NaOH resulting a modified surface morphology and increased 

functional groups, but with a smaller surface area. Although a decrease in surface area is 

not advantageous, an increase in the availability of active groups such as carboxylate on 

the surface indicates the possibility of modified peat to facilitate adsorption in chemical 

adsorption mechanism, for example via an ion-exchange mechanism. 

 

Keywords | Characterization, Peat, Modification, Adsorbent  



 

 

Elsa Silvana Yusefin, 2021 
KARAKTERISASI GAMBUT ASAL KALIMANTAN YANG DIMODIFIKASI MENGGUNAKAN NATRIUM 
HIDROKSIDA SEBAGAI KANDIDAT ADSORBEN 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR ISI 

KATA PENGANTAR ............................................................................................. i 

UCAPAN TERIMA KASIH ................................................................................... ii 

ABSTRAK ............................................................................................................. iv 

ABSTRACT ............................................................................................................ v 

DAFTAR ISI .......................................................................................................... vi 

DAFTAR TABEL ................................................................................................ viii 

DAFTAR GAMBAR ............................................................................................. ix 

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

PENDAHULUAN .................................................................................................. 1 

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

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

1.3. Tujuan Penelitian ....................................................................................... 3 

1.4. Manfaat Penelitian ..................................................................................... 4 

1.5. Struktur Organisasi Skripsi ....................................................................... 4 

BAB II ..................................................................................................................... 6 

KAJIAN PUSTAKA ............................................................................................... 6 

2.1. Gambut ...................................................................................................... 6 

2.1.1. Klasifikasi Tanah Gambut ............................................................. 6 

2.1.2. Karakterisasi Gambut ..................................................................... 8 

2.1.3. Sifat Tanah Gambut ....................................................................... 9 

2.2. Modifikasi Gambut .................................................................................. 14 

2.3. Karakterisasi Tanah Gambut ................................................................... 15 

2.3.1. XRF (X-Ray Fluorescence).......................................................... 15 

2.3.2. Fourier Transform Infra-Red (FTIR) ........................................... 16 

2.3.3. Scanning Electron Microscopy (SEM) ........................................ 17 



 

 

Elsa Silvana Yusefin, 2021 
KARAKTERISASI GAMBUT ASAL KALIMANTAN YANG DIMODIFIKASI MENGGUNAKAN NATRIUM 
HIDROKSIDA SEBAGAI KANDIDAT ADSORBEN 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

2.3.4. Brunauer-Emmert-Teller (BET)................................................... 17 

2.4. Adsorpsi ................................................................................................... 18 

2.4.1. Jenis Adsorpsi .............................................................................. 18 

2.4.2. Mekanisme Adsorpsi .................................................................... 19 

2.4.3. Faktor yang Mempengaruhi Proses Adsorpsi .............................. 20 

BAB III METODE PENELITIAN........................................................................ 23 

3.1. Waktu dan Lokasi Penelitian ................................................................... 23 

3.2. Instrumen Penelitian ................................................................................ 23 

3.2.1. Alat ............................................................................................... 23 

3.3. Bahan ....................................................................................................... 23 

3.4. Tahapan Penelitian .................................................................................. 23 

3.5. Metode Penelitian .................................................................................... 24 

3.5.1. Preparasi Sampel Gambut ............................................................ 24 

3.5.2. Modifikasi Gambut ...................................................................... 24 

3.5.3. Prosedur Analisis Instrumen ........................................................ 25 

BAB IV TEMUAN DAN PEMBAHASAN ......................................................... 26 

4.1. Preparasi dan Karakterisasi Awal Gambut .................................................. 26 

BAB V ................................................................................................................... 41 

SIMPULAN, IMPLIKASI DAN REKOMENDASI ............................................ 41 

5.1. Simpulan ...................................................................................................... 41 

5.2. Implikasi ...................................................................................................... 41 

5.3. Saran ............................................................................................................ 42 

LAMPIRAN .......................................................................................................... 48 

 

 

 

 



 

 

Elsa Silvana Yusefin, 2021 
KARAKTERISASI GAMBUT ASAL KALIMANTAN YANG DIMODIFIKASI MENGGUNAKAN NATRIUM 
HIDROKSIDA SEBAGAI KANDIDAT ADSORBEN 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR TABEL  

 

Tabel 2.1 Sifat Fisik Tanah Gambut Indonesia ..................................................... 10 

Tabel 2.2 Komposisi Kimia Tanah Gambut ......................................................... 12 

Tabel 4.1 Uji Kadar Air Gambut Kalimantan ....................................................... 26 

Tabel 4.2 Persentase Komponen Senyawa yang Terkandung Dalam Gambut ..... 28 

Tabel 4.3 Perbandingan Komposisi Gambut Dari Berbagai Daerah .................... 29 

Tabel 4.4 Perbandingan Nilai Spektra IR Gambut ............................................... 35 

Tabel 4.5 Hasil Analisis Luas Permukaan BET .................................................... 38 

Tabel 4.6 Perbandingan Hasil Analisis BET Gambut Pada Berbagai Metode ..... 39 

 

 

 

 

 

  



 

 

Elsa Silvana Yusefin, 2021 
KARAKTERISASI GAMBUT ASAL KALIMANTAN YANG DIMODIFIKASI MENGGUNAKAN NATRIUM 
HIDROKSIDA SEBAGAI KANDIDAT ADSORBEN 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR GAMBAR 

 

Gambar 2. 1 Struktur Lignin ................................................................................. 12 

Gambar 2. 2 Skema Instrumen XRF ..................................................................... 15 

Gambar 2. 3 Skema Instrumen FTIR .................................................................... 16 

Gambar 2. 4 Skema Instrumen SEM .................................................................... 17 

Gambar 2. 5 Skema Instrumen BET ..................................................................... 17 

Gambar 3. 1 Diagram Alir Penelitian ................................................................... 24 

Gambar 4. 1 Hasil Preparasi Gambut  ................................................................... 28 

Gambar 4. 2 Struktur Konstituen Penyusun Gambut ............................................ 32 

Gambar 4. 3 Spektrum FTIR Gambut ................................................................... 32 

Gambar 4. 4 Spektrum FTIR Gambut Berdasarkan Analisis Litelatur ................. 34 

Gambar 4.5 Hasil Uji SEM ................................................................................... 37 

Gambar 4.6 Hasil EDS Gambut ............................................................................ 37 

 

 



 

Elsa Silvana Yusefin, 2021 
KARAKTERISASI GAMBUT ASAL KALIMANTAN YANG DIMODIFIKASI MENGGUNAKAN NATRIUM 
HIDROKSIDA SEBAGAI KANDIDAT ADSORBEN 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

 

DAFTAR PUSTAKA 

Agus, F. dan I G.M. Subiksa. 2008. Lahan Gambut: Potensi untuk Pertanian dan 

 Aspek  Lingkungan. Balai Penelitian Tanah dan Word Agroforestry Centre 

 (ICRAF), Bogor. 36 Hal. 

Aksu, Z., Tunc, O., 2005. Application of biosorption for penicillin G removal: 

 comparison with activated carbon. Process Biochemistry 40, 831–847. 

Alcock, R.E., Sweetman, A., Jones, K.C., 1999. Assessment of organic contaminant 

 fate in  wastewater treatment plants. I. Selected compounds and 

 physicochemical  properties. Chemosphere 38,  2247–2262. 

Ali, Water Treatment by Adsorption Columns: Evaluation at Ground Level, Sep. 

 Purif. Rev. 2014, 43 (3), 175-205. K. Kummerer, Antibiotics in the 

 Aquatic Environment  a Review- Part I, Chemosphere 2009, 75 (4), 

 417--434. 

An, W., Xiao, H., Yu, M., Chen, X., Xu, Y. & Zhou, W. 2019. Adsorptive Removal 

 Of Trace Oxytetracycline From Water By Acid-Modified Zeolite: 

 Influencing Factors. Water  Science and Technology 68 (11), 2473–2478. 

Andreozzi, R., Canterino, M., Marotta, R., Paxeus, N., 2005. Antibiotic removal 

 from  wastewaters:  the ozonation of amoksisilin. Journal of Hazardous 

 Materials 122, 243– 250.  

Baciogliu, I.A., Otker, M., 2003. Treatment of pharmaceutical wastewater 

 containing antibiotics by O3 and O3/H2O2 processes. Chemosphere 

 50, 85–95. 

Baere, S.D., Backer, P.D., 2007. Quantitative Determination Of Amoksisilin In 

 Animal Feed  Using Liquid  Chromatography With Tandem Mass 

 Spectrometric Detection. Analytica  Chimica Acta 586 (1- 2), 319–325. 

Balarak, D., Mahdavi, Y., Maleki, A., Daraei, H., & Sadeghi, S. (2016). Studies On 

 The Removal Of Amoksisilin By Single Walled Carbon 

 Nanotubes. Journal of Pharmaceutical Research International, 10(4), 1-9. 

 https://doi.org/10.9734/BJPR/2016/24150 

Batista, A. P. S., Romão, L. P. C., Arguelho, M. L. P. M., Garcia, C. A. B., Alves, 

J. P. H., Passos, E. A., & Rosa, A. H. (2009). Biosorption of Cr(III) using 

in natura and chemically treated tropical peats. Journal of Hazardous 



44 

 

Elsa Silvana Yusefin, 2021 
KARAKTERISASI GAMBUT ASAL KALIMANTAN YANG DIMODIFIKASI MENGGUNAKAN NATRIUM 
HIDROKSIDA SEBAGAI KANDIDAT ADSORBEN 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Materials, 163(2–3), 51523.https://doi.org/10.1016/j.jhazmat.2008.06.129 

BBSDLP. 2011. Peta Lahan Gambut Indonesia skala 1:250.000. Balai Besar 

 Litbang Sumberdaya Lahan Pertanian. Badan Litbang Pertanian, 

 Kementerian Pertanian, Jakarta 

Bulgariu, L., Bulgariu, D., & Macoveanu, M. (2011). Adsorptive performances of 

alkaline treated peat for heavy metal removal. Separation Science and 

Technology, 46(6), 1023–1033 doi.org/10.1080/01496395.2010.536192 

Caramalău, C., Bulgariu, L., & Macoveanu, M. (2009). Cobalt (II) removal from 

aqueous solutions by adsorption on modified peat moss. Chemical Bulletin of 

“POLITEHNICA” University of Timisoara, 54(68), 13–17. 

de Franco, M. A. E., de Carvalho, C. B., Bonetto, M. M., Soares, R. de P., & Féris, 

L. A. (2017). Removal Of Amoksisilin From Water By Adsorption Onto 

Activated Carbon In  Batch Process And Fixed Bed Column: Kinetics, 

Isotherms, Experimental Design And  Breakthrough Curves Modelling. 

Journal of Cleaner Production, 161, 947–956. 

https://doi.org/10.1016/j.jclepro.2017.05.197 

Dousa, M., Hosmanova, R., 2005. Rapid determination of amoksisilin in premixes 

 by HPLC. Journal of Pharmaceutical and Biomedical Analysis 37,  373–

 377  

Halling-Sorensen, B., 2000. Algal Toxicity Of Antibacterial Agents Used In 

 Intensive  Farming. Chemosphere 40, 731–739. 

Holten Lutzhoft, H.C., Halling-Sorensen, B., Jorgensen, S.E., 1999. Algal Toxicity 

 Of Antibacterial Agents Applied In Danish Fish Farming. Archives of  

 Environmental Contamination and  Toxicology 36, 1–6. 

Homem, V. and L. Santos, Degradation And Removal Methods Of Antibiotics 

From  Aqueous Matrices – A Review. Journal of Environmental 

 Management, 2011. 92(10): p. 2304- 2347. 

Jerbi, M. A; Ouanes, Z; Besbes, R; Anchour, L dan Kacem, A. 2011. Single And 

 Combined  Genotoxic and Cytotoxic Effects of Two Xenobiotics 

 Widely Used in Intensive  Aquaculture. Mutation Research. 772: 22-27. 

Kummerer, K., Antibiotics in the aquatic environment - A review - Part I. 

 Chemosphere, 2009.  75(4):  p. 417-434 



45 

 

Elsa Silvana Yusefin, 2021 
KARAKTERISASI GAMBUT ASAL KALIMANTAN YANG DIMODIFIKASI MENGGUNAKAN NATRIUM 
HIDROKSIDA SEBAGAI KANDIDAT ADSORBEN 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

L. H. M. L. M. Santos, A. N. Araujo, A. Fachini, A. Pena, C. D. Matos, M. C. B. 

S. M.Montenegro, Ecotoxicological Aspects Related to the Presence of 

Pharmaceuticals in the Aquatic Environment, J. Hazard. Mater. 2010, 175 

(1--3), 45--95. 

Le, T.-H., Ng, C., Tran, N. H., Chen, H. & Gin, K. Y.-H. 2018. Removal Of 

 Antibiotic Residues, Antibiotic Resistant Bacteria And Antibiotic Resistance 

 Genes In Municipal Wastewater By Membrane Bioreactor Systems. Water 

 Research 145, 498–508 

Le-Minh, N., S.J. Khan, J.E. Drewes, and R.M. Stuetz, Fate Of Antibiotics During 

 Municipal Water Recycling Treatment Processes. Water Research, 2010. 

 44(15): p. 4295- 4323. 

Li, X., Zeng, Y., Chen, F., Wang, T., Li, Y., Chen, Y., Hou, H. & Zhou, M. 2018 

Synthesis Of Zeolit From Carbothermal Reduction Electrolytic Manganese 

Residue For The Removal  Of Macrolide Antibiotics From Aqueous 

Solution. Materials 11 (11), 1–19. 

M. Li, D. Wei, Y. Du, Acute Toxicity Evaluation for Quinolone Antibiotics and 

Their Chlorination Disinfection Processes, J. Environ. Sci. 2014, 26 (9), 

1837--1842. 

McKay, G. Use of Adsorbents for the RemoVal of Pollutants from Wastewaters; 

CRC Press: Boca Raton, FL, 1995; Vol. 62. 

Noor, M. 2001. Pertanian Lahan Gambut, Potensi dan Kendala. Kanisius, 

Yogyakarta. 170 Halaman 

O. A. H. Jones, N. Voulvoulis, J. N. Lester, Aquatic Environmental Assessment of 

the Top 25 English Prescription Pharmaceuticals, Water Res. 2002, 36, 

5013--5022. 

Pan, X., Deng, C., Zhang, D., Wang, J., Mu, G., Chen, Y., 2008. Toxic effects of 

amoksisilin on the photosystem II of Synechocystis sp. characterized by a 

variety of in vivo chlorophyll fluorescence tests. Aquatic Toxicology 89, 

207–213 

Peng, S., Li, H., Song, D., Lin, X. & Wang, Y. 2018 Influence of zeolite and

 superphosphate as additives on antibiotic resistance genes and bacterial 



46 

 

Elsa Silvana Yusefin, 2021 
KARAKTERISASI GAMBUT ASAL KALIMANTAN YANG DIMODIFIKASI MENGGUNAKAN NATRIUM 
HIDROKSIDA SEBAGAI KANDIDAT ADSORBEN 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

 communities during  factoryscale chicken manure composting. 

 Bioresource Technology 263, 393–401. 

Pham, T. D., Bui, T. T., Nguyen, V. T., Bui, T. K. V., Tran, T. T., Phan, Q. C., 

 Pham, T. D. & Hoang, T. H. 2018 Adsorption of polyelectrolyte onto 

nanosilica synthesized from rice  husk: characteristics, mechanisms, 

and application for antibiotic removal. Polymers 10 (2), 1–17. 

Q. Zhou, Z. Q. Li, C. D. Shuang, A. M. Li, M. C. Zhang, M. Q. Wang, Efficient 

Removal of Tetracycline by Reusable Magnetic Microspheres with a High 

Surface Area, Chem. Eng. J. 2012, 210, 350--356. 

Setiabudhi A., HArdian, R., & Mudzakir A. (2012). Karakterisasi Material – 

Prinsip dan Aplikasinya dalam Penelitian Kimia. Retrived from 

http://file.upi.edu/Direktori/FPMIPA/JUR_PEND._KIMIA/196808031992

031.AGUS_SETIABUDHI/Agus-buku karakterisasi material-pdf. 

Sing K. S., (1885). Reporting Physisorption Data Dor Gas/Solid Systems With 

 Special Reference To The Determination Of Surface Area And Porosit

 y. Pure and Applied Chemistry 57(4) :603-619.  

Sutarni, Mursi, Rachmawati, Minta.1994. Zeolit Tinjauan Litelatur. Jakarta: Pusat 

 Dokumentasi dan Informasi Ilmiah LIPI 

Tran, N. H., Chen, H., Reinhard, M., Mao, F. & Gin, K. Y.-H. 2016 Occurrence And 

 Removal Of Multiple Classes Of Antibiotics And Antimicrobial Agents In 

 Biological Wastewater Treatment Processes. Water Research 104, 461–

 472. 

V. Homem, L. Santos, Degradation and Removal Methods of Antibiotics from 

Aqueous Matrices-a Review, J. Environ. Manage. 2011, 92 (10), 2304—

2347 

Waridiarto. 2016. Tinjauan Pustaka tentang Tetrasiklin. http://eprints.undip.ac.id/f 

Weider, R. K.; Linton, M. N.; Heston, K. P. Laboratory Mesocosm Studies of Fe, 

Al, Mn, Ca  and Mg Dynamics in Wetlands Exposed to Synthetic Acid Coal 

Mine Drainage. Water Air Soil Pollut. 1990, 51, 181. 

Yi, X., Tran, N. H., Yin, T., He, Y. & Gin, K. Y.-H. 2017 Removal of selected 

PPCPs, EDCs, and antibiotic resistance genes in landfill leachate by a full-

scale constructed wetlands system. Water Research 121, 46–60 



47 

 

Elsa Silvana Yusefin, 2021 
KARAKTERISASI GAMBUT ASAL KALIMANTAN YANG DIMODIFIKASI MENGGUNAKAN NATRIUM 
HIDROKSIDA SEBAGAI KANDIDAT ADSORBEN 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Yonebayashi, K.; Pechayapisit, J.; Vijarnsorn, P.; Zahari, A. B.; Kyuma, K. 

Chemical Alterations of Tropical Peat Soils Determined by Waksman’s 

Proximate Analysis and Properties of Humic Acids. Soil Sci. Plant Nutr. 

1994, 40, 435 

Yuleli. 2009. Penggunaan Beberapa Jenis Fungi Untuk Meningkatkan 

Pertumbuhan Tanaman Karet (Hevea brasiliensis) di Tanah Gambut. 

[Tesis]. Sekolah Pascsarjana Universitas Sumatera Utara. Medan. 

Zeng, Z., Ye, S., Wu, H., Xiao, R., Zeng, G., Liang, J., Zhang, C., Yu, J., Fang, Y. 

& Song, B. 2019 Research On The Sustainable Efficacy Of G-Mos2 

Decorated Biochar Nanocomposites For Removing Tetracycline 

Hydrochloride From Antibiotic-Polluted  Aqueous Solution. Science of 

the Total Environment 648, 206–217. 

Zhou, Y., He, Y., He, Y., Liu, X., Xu, B., Yu, J., Dai, C., Huang, A., Pang, Y. & 

Luo, L. 2019. Analyses Of Tetracycline Adsorption On Alkali-Acid 

Modified Magnetic  Biochar: Site Energy Distribution Consideration. 

Science of the Total Environment 650, 2260–2266.


