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MOTTO 

 

 “Maka sesungguhnya bersama kesulitan ada kemudahan. Sesungguhnya bersama 

kesulitan ada kemudahan. Maka apabila engkau telah selesai (dari sesuatu 

urusan), tetaplah bekerja keras (untuk urusan yang lain). Dan hanya kepada 

Tuhanmulah engkau berharap.”  

(QS. Al-Insyirah: 6-8) 

 

“It’s fine to fake it till you make it, till u do, till it’s true.” 

(Taylor Swift) 

 

“Semua jatuh bangunmu hal yang biasa, angan dan pertanyaan waktu yang 

menjawabnya, berikan tenggat waktu bersedihlah secukupnya, rayakan 

perasaanmu sebagai manusia.” 

(Hindia) 
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ABSTRAK 

FAKTOR TEMPERATUR DAN WAKTU DELIGNIFIKASI  

ECENG GONDOK (Eichhornia crassipes) DAN KULIT  

PISANG KEPOK (Musa acuminate balbisiana) 

 PADA PEMBUATAN KERTAS KARTON 

(Mufida Fasya, 2025, 49 Halaman, 9 Tabel, 15 Gambar, 4 Lampiran) 

Penggunaan kayu sebagai bahan baku dalam pembuatan kertas menimbulkan 

dampak yang buruk bagi ekosistem lingkungan, oleh karena itu diperlukan adanya 

bahan baku alternatif pengganti kayu, yang ekonomis dan ramah lingkungan. Salah 

satu bahan baku alternatif pengganti kayu, dalam pembuatan bubur kertas adalah 

eceng gondok dan kulit pisang kepok. Pada penelitian ini kertas yang dibuat adalah 

kertas karton. Salah satu metode pembuatan pulp adalah metode soda dengan 

menggunakan pelarut NaOH. Penelitian ini bertujuan untuk menentukan pengaruh 

variasi temperatur dan waktu delignifikasi terhadap karakteristik kertas karton yang 

dihasilkan dari campuran eceng gondok dan kulit pisang kepok, serta memperoleh 

kondisi optimum sesuai standar SNI untuk menghasilkan kertas karton dengan 

kualitas terbaik. Pembuatan kertas karton dilakukan dengan cara membersihkan, 

memotong dan mengeringkan eceng gondok dan kulit pisang kepok yang kemudian 

dihaluskan. Selanjutnya di delignifikasi dengan variasi temperatur yaitu 70oC dan 

100oC menggunakan pelarut selama 60, 90, 120, 150 dan 180 menit. Kemudian 

didinginkan dan dicuci dengan aquadest serta di bleaching menggunakan H2O2 dan 

dicetak lalu dikeringkan. Produk yang didapat dilakukan beberapa analisa uji yaitu 

analisa pulp (kadar alpha selulosa dan kadar lignin) dan analisa kertas (gramatur, 

ketahanan tarik, daya lipat, dan ketahanan sobek). Hasil penelitian menunjukkan 

kondisi temperatur dan waktu delignifikasi optimum untuk menghasilkan produk 

kertas karton dengan karakteristik terbaik dari campuran eceng gondok dan kulit 

pisang kepok yaitu pada waktu delignifikasi 120 menit dan temperatur 70oC dengan 

kadar alpha selulosa 89,01% sesuai dengan standar SNI 7274:2008, kadar lignin 

13,16% sesuai dengan standar SNI 0698:2010, nilai gramatur 67,08 gr/m2 sesuai 

dengan SNI 8218:2015, nilai ketahanan tarik 2,64 kN/m sesuai dengan SNI 

8218:2015, nilai ketahanan sobek 11,37 mNm2/gr sesuai dengan SNI-14-0698-

1989 dan nilai daya lipat 60 (time) sesuai dengan SNI 2185:2010. 

 

 

Kata kunci: Eceng gondok, kulit pisang kepok, metode soda, kertas karton 
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ABSTRACT 

TEMPERATURE FACTOR AND DELIGNIFICATION WATER 

 HYACINTH (Eichhornia crassipes) AND KEPOK BANANA  

PEEL (Musa acuminate balbisiana) IN THE  

MANUFACTURE OF CARDBOARD 

(Mufida Fasya, 2025, 49 Pages, 9 Tables, 15 Pictures, 4 Attachments) 

The use of wood as a raw material in paper production has a detrimental impact 

on the environmental ecosystem. Therefore, there is a need for alternative raw 

materials that are both economical and environmentally friendly. One such 

alternative for pulp production is water hyacinth and kepok banana peel. In this 

study, the paper produced is cardboard. One method of pulp production is the soda 

process using NaOH as the solvent. This research aims to determine the effect of 

varying temperatures and delignification times on the characteristics of cardboard 

produced from a mixture of water hyacinth and kepok banana peel, as well as to 

identify the optimal conditions according to SNI standards for producing high-

quality cardboard. The cardboard production process involves cleaning, cutting, 

and drying the water hyacinth and banana peels, which are then pulverized. 

Delignification is then carried out at two temperature variations: 70°C and 100°C, 

for durations of 60, 90, 120, 150, and 180 minutes using a NaOH solution. The pulp 

is then cooled, rinsed with distilled water, bleached using H₂O₂, molded, and dried. 

The resulting product undergoes several analyses, including pulp analysis (alpha 

cellulose and lignin content) and paper analysis (grammage, tensile strength, 

folding endurance, and tear resistance). The results show that the optimal 

temperature and delignification time for producing cardboard with the best 

characteristics from the mixture of water hyacinth and kepok banana peel is at 120 

minutes and 70°C, with an alpha cellulose content of 89,01% in accordance with 

SNI 7274:2008, lignin content of 13,16% in accordance with SNI 0698:2010, 

grammage of 67,08 g/m² in accordance with SNI 8218:2015, tensile strength of 2.64 

kN/m in accordance with SNI 8218:2015, tear resistance of 11,37 mNm²/g in 

accordance with SNI-14-0698-1989, and folding endurance of 60 times in 

accordance with SNI 2185:2010. 

 

Keywords: Water hyacinth, banana peel, soda method, cardboard 

 

 

 

 

 



viii 

 

DAFTAR ISI 

Halaman 

LEMBAR PENGESAHAN LAPORAN AKHIR ............................................... ii 

ABSTRAK ............................................................................................................ iii 

ABSTRACT ........................................................................................................... iv 

MOTTO ................................................................................................................. v 

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

DAFTAR ISI ....................................................................................................... viii 

DAFTAR TABEL.................................................................................................. x 

DAFTAR GAMBAR ............................................................................................ xi 

DAFTAR LAMPIRAN ....................................................................................... xii 

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

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

1.2 Tujuan ....................................................................................................... 3 

1.3 Manfaat ..................................................................................................... 3 

1.4 Rumusan Masalah .................................................................................... 4 

BAB II TINJAUAN PUSTAKA ........................................................................... 5 

2.1 Eceng Gondok (Eichhornia crassipes) ..................................................... 5 

2.2 Kulit Pisang Kepok (Musa acuminate balbisiana) .................................. 6 

2.3 Pulp........................................................................................................... 8 

2.4 Komponen Kimia Pulp ............................................................................. 9 

2.4.1 Selulosa .............................................................................................. 9 

2.4.2 Hemiselulosa .................................................................................... 12 

2.4.3 Lignin ............................................................................................... 13 

2.5 Proses Pembuatan Pulp .......................................................................... 13 

2.5.1 Mekanis ............................................................................................ 14 

2.5.2 Semi Kimia ...................................................................................... 14 

2.5.3 Kimia ............................................................................................... 14 

2.6 Teknik Delignifikasi ............................................................................... 15 

2.7 Natrium Hidroksida (NaOH) .................................................................. 16 

2.7.1 Sifat Fisika Natrium Hidroksida ...................................................... 16 

2.7.2 Sifat Kimia Natrium Hidroksida ...................................................... 17 

2.8 Faktor Pengaruh Metode Pembuatan Pulp ............................................. 17 

2.9 Kertas Karton.......................................................................................... 18 

2.9.1 Parameter Uji Karakteristik Kertas .................................................. 19 

2.10 Zat Aditif Pembuatan Kertas .................................................................. 19 

2.10.1 Kaolin ............................................................................................. 20 

2.11 Kajian Literatur ...................................................................................... 21 

BAB III METODOLOGI PENELITIAN ......................................................... 24 

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



ix 

 

3.3.1 Perlakuan Percobaan ........................................................................ 24 

3.3.2 Rancangan Percobaan ...................................................................... 25 

3.4 Pengamatan............................................................................................. 25 

3.5 Prosedur Percobaan ................................................................................ 26 

3.5.1 Persiapan Bahan Baku ..................................................................... 26 

3.5.2 Pembuatan Pulp ............................................................................... 26 

3.5.3 Proses Pembentukan Kertas ............................................................. 27 

3.6 Prosedur Analisa ..................................................................................... 27 

3.6.1 Uji Kadar Selulosa Alpha (Tappi 203 cm-99) ................................. 27 

3.6.2 Uji Kadar Lignin (Tappi 236 cm-99) ............................................... 27 

3.6.3 Uji Gramatur (Tappi 220 sp-96) ...................................................... 28 

3.6.4 Uji Ketahanan Tarik (Tappi 220 sp-96) ........................................... 28 

3.6.5 Uji Daya Lipat (Tappi 220 sp-96) .................................................... 29 

3.6.6 Uji Ketahanan Sobek (Tappi 220 sp-96) ......................................... 29 

3.7 Pengolahan dan Analisa Data ................................................................. 29 

3.8 Diagram Proses ....................................................................................... 30 

BAB IV HASIL DAN PEMBAHASAN............................................................. 31 

4.1 Hasil ........................................................................................................ 31 

4.1.1 Karakteristik Kertas dari Pulp Eceng Gondok dan Kulit Pisang 

Kepok ............................................................................................... 31 

4.1.2 Hasil Penelitian Pembuatan Pulp dan Kertas dari Eceng Gondok dan 

Kulit Pisang Kepok .......................................................................... 33 

4.2 Pembahasan ............................................................................................ 34 

4.2.1 Pengaruh Temperatur dan Waktu Delignifikasi terhadap Alpha 

Selulosa ............................................................................................ 34 

4.2.2 Pengaruh Temperatur dan Waktu Delignifikasi terhadap Kadar 

Lignin (Kappa Number) ................................................................... 36 

4.2.3 Pengaruh Temperatur dan Waktu Delignifikasi terhadap Gramatur 38 

4.2.4 Pengaruh Temperatur dan Waktu Delignifikasi terhadap Ketahanan 

Tarik ................................................................................................. 40 

4.2.5 Pengaruh Temperatur dan Waktu Delignifikasi terhadap Daya Lipat

 ......................................................................................................... 41 

4.2.6 Pengaruh Temperatur dan Waktu Delignifikasi terhadap Ketahanan 

Sobek ............................................................................................... 43 

BAB V KESIMPULAN DAN SARAN .............................................................. 45 

5.1 Kesimpulan ............................................................................................. 45 

5.2 Saran ....................................................................................................... 45 

DAFTAR PUSTAKA .......................................................................................... 46 

LAMPIRAN ......................................................................................................... 50 

 

 

 

 



x 

 

DAFTAR TABEL 

 

Tabel                                               Halaman 

Tabel 2. 1 Kandungan Kimia Eceng Gondok (Eichhornia crassipes) ................... 6 

Tabel 2. 2 Kandungan Kimia Kulit Pisang Kepok ................................................. 8 

Tabel 2. 3 Standar Kualitas Pulp ............................................................................ 9 

Tabel 2. 4 Metode Kimia Pembuatan Pulp .......................................................... 15 

Tabel 2. 5 Persyaratan Mutu Kertas Karton SNI 8218:2015................................ 19 

Tabel 2. 6 Kajian Penelitian Terkait ..................................................................... 22 

Tabel 4. 1 Hasil Produk Kertas Karton ................................................................ 31 

Tabel 4. 2 Hasil Analisa Pulp ............................................................................... 33 

Tabel 4. 3 Hasil Sifat Fisik Produk Kertas ........................................................... 34 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xi 

 

DAFTAR GAMBAR 

 

Gambar  Halaman 

Gambar 2. 1 Eceng Gondok (Eichhornia crassipes) ............................................. 5 

Gambar 2. 2 Kulit Pisang Kepok (Musa acuminate balbisiana) ........................... 7 

Gambar 2. 3 Struktur Kimia Selulosa .................................................................. 10 

Gambar 2. 4 Struktur Kimia α—Selulosa............................................................ 11 

Gambar 2. 5 Struktur β-Selulosa ......................................................................... 11 

Gambar 2. 6 Struktur Kimia Hemiselulosa ......................................................... 12 

Gambar 2. 7 Struktur Kimia Lignin..................................................................... 13 

Gambar 2. 8 Struktur Molekul NaOH ................................................................. 16 

Gambar 2. 9 Kertas Karton .................................................................................. 18 

Gambar 4. 1 Grafik Pengaruh Temperatur dan Waktu Delignifikasi terhadap   

Alpha Selulosa ...................................................................................................... 35 

Gambar 4. 2 Grafik Pengaruh Temperatur dan Waktu Delignifikasi terhadap 

Kandungan Lignin ................................................................................................. 37 

Gambar 4. 3 Grafik Pengaruh Temperatur dan Waktu Delignifikasi terhadap 

Gramatur ............................................................................................................... 39 

Gambar 4. 4 Grafik Pengaruh Temperatur dan Waktu Delignifikasi terhadap 

Ketahanan Tarik .................................................................................................... 40 

Gambar 4. 5 Pengaruh Temperatur dan Waktu Delignifikasi terhadap Daya Lipat

 ............................................................................................................................... 42 

Gambar 4. 6  Grafik Pengaruh Temperatur dan Waktu Delignifikasi terhadap 

Ketahanan Sobek ................................................................................................... 43 

 

 

 

 

 

 

 

 

 

 

 



xii 

 

DAFTAR LAMPIRAN 

 

Lampiran Halaman 

Lampiran A Data Pengamatan .......................................................................... 50 

Lampiran B Perhitungan ................................................................................... 53 

Lampiran C Dokumentasi Penelitian ................................................................ 64 

Lampiran D Surat Menyurat ............................................................................. 67 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	1ae67346374caa70522b032cf6f962556cbc7a610aef8b05d9d4f306179cedb9.pdf
	2d35be8c75a2e4421749b09380eea492143edd6e6d8adef15bdc1debec4a929c.pdf
	Halaman Pengesahan LA Mufida

	1ae67346374caa70522b032cf6f962556cbc7a610aef8b05d9d4f306179cedb9.pdf
	12e9a9216350f88f230085f3ce8797e261c3be507820e710dd63cff8cac4ca85.pdf
	1ae67346374caa70522b032cf6f962556cbc7a610aef8b05d9d4f306179cedb9.pdf
	1ae67346374caa70522b032cf6f962556cbc7a610aef8b05d9d4f306179cedb9.pdf
	9bad7516bd12aa00d5bc6893cb805bdddaa5ecfa216663cef2fc0a66df2af792.pdf

	1ae67346374caa70522b032cf6f962556cbc7a610aef8b05d9d4f306179cedb9.pdf

