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RINGKASAN 
 

JAKA DARMA JAYA, NIM 1940511310009. Pembuatan, Karakterisasi, dan 

Kajian Degradabilitas Biopot dari Tandan Kosong Kelapa Sawit (TKKS). 

Ketua Komisi Pembimbing: Agung Nugroho, Anggota Komisi Pembimbing 1: 

Muthia Elma, Anggota Komisi Pembimbing 2: Sunardi. 

Biopot adalah pot yang terbuat dari bahan dasar organik yang berpotensi 

digunakan sebagai alternatif media tanam ramah lingkungan menggantikan pot 

plastik yang umum digunakan dalam kegiatan pertanian.  Salah satu keunggulan 

biopot adalah kemudahannya terdegradasi di lingkungan sehingga dapat 

mengurangi penumpukan limbah plastik pasca pertanian seperti yang terjadi pada 

penggunaan pot atau polibag plastik.  Hal ini dikarenakan biopot terbuat dari serat 

hidrokarbon alami yang mudah diuraikan oleh mikroorganisme endogen di 

lingkungan.  Kajian untuk menemukan bahan baku biopot baru (novel material) 

yang sesuai dan memiliki kelimpahan besar terus dilakukan oleh para peneliti.  

TKKS adalah salah satu bahan baku yang belum banyak diteliti dan berpotensi 

digunakan sebagai bahan baku biopot.  

Penelitian ini bertujuan untuk (1) Mengkaji pembuatan biopot dari TKKS 

menggunakan metode thermopressing; (2) Mengkaji pengaruh sodium alginat dan 

kaolin pada pembuatan biopot dari TKKS  (3) Memperoleh data karakteristik biopot 

dari TKKS ditinjau dari sifat fisik, mekanik, morfologi dan struktur biopot; dan (4) 

Menguji degradabilitas biopot dari TKKS. 

Penelitian ini diawali dengan persiapan dan karakterisasi material TKKS 

yang meliputi analisis kadar air, kadar minyak, dan kadar lignoselulosa bahan. 

Selanjutnya dilakukan pembuatan biopot dari TKKS dengan penambahan sodium 

alginat dan kaolin dengan 9 formulasi berbeda. Pembuatan biopot dilakukan dengan 

menggunakan metode thermopressing pada suhu 150ºC selama 5 menit. 

Selanjutnya dilakukan karakterisasi biopot yang meliputi sifat fisik (kadar air, 

densitas, daya serap air, Kolorimetri dan sudut kontak), sifat mekanik (Ultimate 

tensile strength dan elongation at break). Analisis struktur dan morfologi biopot 

dilakukan melalui analisis FTIR, XRD dan SEM. Kajian biodegradabilitas biopot 

dilakukan melalui analisis pengurangan berat dan perubahan warna. 

Berdasarkan penelitian diketahui bahwa TKKS berhasil digunakan sebagai 

serat penguat (reinforcement) pada pembuatan biopot dengan penambahan sodium 

alginat dan kaolin sebagai matriks melalui proses thermopressing pada suhu 150ºC 

selama 5 menit.  Sodium alginat dan kaolin yang ditambahkan dengan konsentrasi 

yang berbeda pada pembuatan biopot memberikan pengaruh terhadap kualitas 

biopot, ditinjau dari sifat fisik dan mekanik biopot. Ditinjau dari sifat biopot, 

diketahui bahwa penambahan sodium alginat berpengaruh terhadap peningkatan 

kadar air, daya serap air dan densitas biopot.  Sedangkan penambahan kaolin 

berpengaruh terhadap penurunan kadar air, penurunan daya serap air dan 

peningkatan densitas biopot.  Berdasarkan hasil analisis sudut kontak, diketahui 

bahwa biopot K00S15 dan K25S15 yang mengandung 15% sodium alginat 

membentuk sudut hidrofilik, sedangkan biopot lainnya membentuk sudut 

hidropobik.  Karakterisasi mekanik biopot menunjukkan bahwa semakin tinggi 



 
 

x 

 

kandungan sodium alginat dan kaolin dalam bahan menjadikan biopot lebih kuat 

dan elastis dengan nilai UTS dan elongation at break yang lebih tinggi. Kadar air 

biopot secara signifikan berkorelasi positif dengan parameter daya serap air 15 

menit (r = 0,773) dan daya serap air 30 menit (r = 0,868).  Kadar air secara 

signifikan berkorelasi negatif dengan sudut kontak (r = -0,843). Di sisi lain, densitas 

atau kerapatan biopot secara signifikan berkorelasi positif dengan sifat tensile 

biopot yang meliputi nilai UTS (r = 0,837) dan elongation at break (r =0.706) yang 

berarti semakin tinggi densitas biopot maka semakin tinggi kekuatan dan 

elongation at break biopot.   

Hasil analisis SEM menunjukkan bahwa spesimen biopot yang mengandung 

sodium alginat yang lebih tinggi (K00S15, K25S15 dan K50S15) mempunyai 

permukaan lebih halus dan rapat, mengindikasikan infiltrasi matrik ke dalam filler 

lebih baik dibandingkan dengan biopot dengan kandungan sodium alginat lebih 

rendah.  Degradasi biopot setelah 10 minggu penguburan mencapai 29,96%. 

Penambahan kaolin dan sodium alginat dapat meningkatkan kerapatan biopot, 

sehingga mengurangi interaksi biopot dengan air dan mikroba pengurai, sehingga 

mampu menekan proses degradasi. 

Penentuan produk terbaik menggunakan metode Bayes menunjukkan bahwa 

biopot K50S15 adalah biopot terbaik dengan nilai tertinggi sebesar 6,37, disusul 

oleh biopot K50S10. Adapun pada peringkat ke-3 terdapat 2 (dua) biopot yang 

memiliki nilai sama tinggi sebesar 5,26 yaitu biopot K50S05 dan K25S10. 
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SUMMARY 

 

JAKA DARMA JAYA, NIM 1940511310009. Production, Characterization, and 

Degradability of Biopot from Oil Palm Empty Fruit Bunches (OPEFB). Advisor: 

Agung Nugroho, Co-Advisor 1: Muthia Elma, Co-Advisor 2: Sunardi. 

Biopots are pots made from organic materials that have the potential to be 

used as an alternative to environmentally friendly planting media to replace plastic 

pots commonly used in agricultural activities. One of the advantages of biopot is 

that it is easily degraded in the environment so that it can reduce the accumulation 

of post-agricultural plastic waste as occurs in the use of plastic pots or polybags. 

This is because the biopot is made of natural hydrocarbon fiber which is easily 

broken down by endogenous microorganisms in the environment. Studies to find 

new biopot raw materials (novel materials) that are suitable and have great 

abundance are continuously being carried out by researchers. OPEFB is one of the 

raw materials that has not been widely studied and has the potential to be used as 

raw material for biopot. 

This study aims to (1) examine the production of biopot from OPEFB using 

the thermopressing method ; (2) Assess the effect of sodium alginate and kaolin on 

the production of biopot from OPEFB (3) Obtain data on biopot characteristics 

from OPEFB in terms of physical, mechanical, morphological and structural 

properties of the biopot; and (4) Test biopot degradability from TKS. 

This research began with the preparation and characterization of OPEFB 

materials which included analysis of water content, oil content, and lignocellulosic 

content of the material. Furthermore, the manufacture of biopot from OPEFB with 

the addition of sodium alginate and kaolin with 9 different formulations. Biopot 

production was carried out using the thermopressing method at 150ºC for 5 

minutes. Furthermore, biopot characterization was carried out which included 

physical properties (moisture content, density, water absorption, colorimetric and 

contact angle), mechanical properties (ultimate tensile strength and elongation at 

break). Analysis of the structure and morphology of the biopot was carried out 

through FTIR, XRD and SEM analysis. Biopot biodegradability studies were 

carried out through analysis of weight loss and discoloration. 

Based on research, it is known that OPEFB has been successfully used as a 

reinforcement fiber in the manufacture of biopot with the addition of sodium 

alginate and kaolin as a matrix through a thermopressing process at 150ºC for 5 

minutes. Sodium alginate and kaolin which are added at different concentrations in 

the manufacture of biopot have an influence on the quality of the biopot, in terms 

of the physical and mechanical properties of the biopot. Judging from the nature of 

the biopot, it is known that the addition of sodium alginate has an effect on 

increasing the water content, water absorption and density of the biopot. While the 

addition of kaolin has an effect on decreasing water content, decreasing water 

absorption and increasing biopot density. Based on the analysis of the contact 

angle, it is known that the K00S15 and K25S15 biopots containing 15% sodium 

alginate form a hydrophilic angle, while the other biopots form a hydrophobic 
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angle. The mechanical characterization of the biopot shows that the higher the 

content of sodium alginate and kaolin in the material makes the biopot stronger and 

more elastic with higher UTS and elongation at break values. The water content of 

the biopot significantly correlated positively with the parameters of water 

absorption for 15 minutes (r = 0.773) and water absorption for 30 minutes (r = 

0.868). Moisture content is significantly negatively correlated with contact angle (r 

= -0.843). On the other hand, the density of the biopot is significantly positively 

correlated with the tensile properties of the biopot which includes the UTS value (r 

= 0.837) and elongation at break (r = 0.706), which means that the higher the 

density of the biopot, the higher the strength and elongation at break of the biopot. 

The results of the SEM analysis showed that the biopot specimens containing 

higher sodium alginate (K00S15, K25S15 and K50S15) had smoother and denser 

surfaces, indicating better matrix infiltration into the filler compared to biopots 

with lower sodium alginate content. Biopot degradation after 10 weeks of burial 

reached 29.96 %. The addition of kaolin and sodium alginate can increase the 

density of the biopot, thereby reducing the interaction of the biopot with water and 

decomposing microbes, thereby suppressing the degradation process. 

Determination of the best product using the Bayes method showed that the 

K50S15 biopot was the best with the highest score of 6.37, followed by the K50S10 

biopot. As for the 3rd rank, there are 2 (two) biopots (K50S05 and K25S10) that 

have the same high value of 5.26. 
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