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ABSTRAK 

Penyisipan CNT ke dalam matriks hidrogel PVA/POM/GA (PPG) mampu 

menambah kekuatan sifat mekanik dan kemampuan akomodasi terhadap air. 

Namun, harganya yang tinggi penggunaan CNT untuk kepentingan praktis 

pengembangan CRF menjadi kurang menjanjikan sehingga dicari material lain 

yang memberikan sifat gel relatif sama dengan harga murah dan memungkinkan 

untuk dikembangkan menjadi CRF pertanian. Selain kelas CNT terdapat bio-

charcoal, yang pada tingkat tertentu memiliki sifat yang serupa yaitu mampu 

terdispersi baik didalam gel. Secara praktis charcoal (C) memberikan peluang lebih 

besar karena kemudahannya dalam pembuatan dan harganya yang murah. Tujuan 

penelitian ini adalah menentukan komposisi optimum charcoal sebagai pengganti 

CNT terhadap matrik hidrogel, menentukan karakteristik material dan uji performa 

hidrogel hasil sintesis baik sebelum atau sesudah ditambahkan charcoal sebagai 

CRF untuk nutrient KCl. Pada sintesis PPG digunakan perbandingan 1:1:1 dan 

terdapat penambahan CNT sebanyak 7 mL. Berdasarkan parameter swelling ratio, 

volume C sebanyak 1 mL memberikan kondisi paling optimum (SR 509,6%). 

Karakterisasi gugus fungsi hidrogel terlihat adanya perubahan intensitas serapan 

pada gugus fungsi O − H, C − H sp3, C = O, dan C − O saat penambahan CNT dan 

charcoal. Karakterisasi morfologi menunjukan hidrogel PPG-C memiliki pori lebih 

kecil dari PPG-CNT. Karakterisasi jarak antar lapisan menunjukan 0,4535 nm PPG-

C1 dan 0,4413 nm PPG-CNT. Kemampuan hidrofilisitas menunjukan bahwa PPG-

C1 > PPG-CNT > PPG. PPG-C1 memiliki swelling ratio yang hampir sama dengan 

PPG-CNT (509,6% dan 534,7%). PPG-C memiliki water retention lebih besar dari 

PPG-CNT. Kajian sorpsi menunjukan loading behavior KCl oleh PPG-C1 lebih 

lambat dari PPG-CNT, dan release KCl dari dalam PPG-C1 lebih cepat dari PPG-

CNT. 

 

Kata kunci: Controlled-release fertilizer, CNT, Charcoal, GA, PVA, POM, KCl 
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ABSTRACT 

The preparation of CNT into the PVA/POM/GA (PPG) hydrogel matrix was able to 

increase the strength of the mechanical properties and low ability to air. However, 

the high use of CNTs for practical purposes in CRF development has become less 

promising, so we are looking for other materials that provide relatively the same 

gel properties at low prices and make it possible to develop them into agricultural 

CRFs. Apart from the CNT class, there are bio-charcoal, which to a certain extent 

have similar properties, namely being able to disperse well in gel. Practically 

charcoal (C) provides greater opportunities because of its ease of manufacture and 

low price. The aim of this research is to determine the optimum composition of 

charcoal as a substitute for CNT in the hydrogel matrix, determine the 

characteristics of the material and test the performance of the synthesized hydrogel 

either before or after adding charcoal as CRF for KCl nutrition. In the PPG 

synthesis, a ratio of 1:1:1 was used and 7 mL of CNT was added. Based on the 

development ratio parameters, a C volume of 1 mL provides the most optimal 

conditions (SR 509.6%). Characterization of the hydrogel functional groups shows 

that there is a change in the absorption intensity of the O-H, C-H sp^3, C=O, and 

C-O functional groups when CNT and charcoal are added. Morphological 

characterization shows that PPG-C hydrogel has smaller pores than PPG-CNT. 

Characterization of the interlayer distance shows 0.4535 nm PPG-C1 and 0.4413 

nm PPG-CNT. The hydrophilicity ability shows that PPG-C1 > PPG-CNT > PPG. 

PPG-C1 has almost the same swelling ratio as PPG-CNT (509.6% and 534.7%). 

PPG-C has greater water retention than PPG-CNT. Sorption studies show that the 

KCl loading behaviour by PPG-C1 is slower than PPG-CNT, and the release of KCl 

from PPG-C1 is faster than PPG-CNT. 

Keywords: Controlled-release fertilizer, CNT, Charcoal, GA, PVA, POM, KCl 
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