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ABSTRAK

LIA MELAWATI. Pengaruh Pemberian Kalium Humat dan Tanah Kaya Klei
terhadap Erapan Kalium dan Fosfor pada Tailing Timah. Dibimbing oleh ARIEF
HARTONO dan AFFAN CHAHYAHUSNA.

Provinsi Kepulauan Bangka Belitung memegang peran sebagai pusat industri
timah nasional. Walaupun demikian penambangan timah menghasilkan secara luas
tailing yang merupakan sisa-sisa penambangan timah. Tailing penambangan timah
memiliki tekstur pasir yang lepas dan tidak memiliki kemampuan menjerap hara-
hara. Sampel tailing timah yang diambil dari lokasi tersebut memiliki kriteria
kesuburan yang rendah ditandai jumlah fraksi pasir (>90%), klei rendah (3,75%),
karbon organik sangat rendah (0,1%), KTK rendah sangat rendah (<1 cmol® kg™,
menyebabkan kemampuan tanah dalam menjerap hara seperti kalium (K) dan fosfor
(P) menjadi terbatas. Penelitian ini merupakan lanjutan dari penelitian sebelumnya
dan bertujuan mengevaluasi perubahan beberapa sifat kimia tanah dan
mengevaluasi karakteristik erapan dengan persamaan Langmuir dan Freundlich
setelah pemberian kalium humat dan tanah kaya klei. Analisis erapan dilakukan
pada empat jenis perlakuan yaitu, tailing timah tanpa ameliorasi yang merupakan
perlakuan tailing kontrol (A0KO), perlakuan 0% (b/b) kalium humat dan 20% (b/b)
tanah kaya klei (AOK3), perlakuan 1,5% (b/b) kalium humat dan 0% (b/b) tanah
kaya klei (A3KO0), serta perlakuan kombinasi 1,5% (b/b) kalium humat dan 20%
(b/b) tanah kaya klei (A3K3). Hasil penelitian menunjukkan bahwa perlakuan
ameliorasi berpengaruh nyata terhadap peningkatan kulitas sifat fisikokimia tanah
serta erapan K dan P. Perlakuan AOK3 nyata meningkatkan nilai klei dan KTK
tanah dibandingkan tailing kontrol. Perlakuan A3K0 nyata meningkatkan nilai pH
tanah, karbon (C)-organik dan KTK tanah dibandingkan tailing kontrol. Perlakuan
A3K3 nyata meningkatkan nilai klei, pH tanah C-organik dan KTK. Erapan K tidak
dapat disimulasikan dengan persamaan Langmuir akan tetapi dapat disimulasikan
dengan persamaan Freundlich. Perlakuan AOK3 menghasilkan konstanta kapasitas
erapan Freundlich (Kf) 0,443 dan nilai n 0,744 yang lebih tinggi dibandingkan
perlakuan tailing kontrol (AOKO) yang memiliki nilai Kr 0,047 dan n 0,468 walau
tidak nyata secara statistik. Erapan fosfor (P) dapat disimulasikan pada semua jenis
perlakuan dengan persamaan Langmuir ataupun Freundlich. Simulasi dengan
persamaan Langmuir menunjukkan bahwa perlakuan AOK3 dan A3K3 nyata secara
statistik meningkatkan nilai kapasitas erapan maksimum (b) dan energi ikatan
Langmuir (Kp) dibandingkan perlakuan tailing kontrol. Perlakuan AO0K3
menghasilkan nilai b dan K. yang paling tinggi yaitu, berturut-turut 250 (mg kg™
dan 7,68 (L g'). Untuk perlakuan kombinasi kalium humat dan tanah kaya klei
(A3K3) memiliki nilai b yaitu, 194 (mg kg!) dan Ki dengan nilai 3,07 (L g') dan
perlakuan tailing kontrol (AOK0) mempuyai nilai b yaitu, 78,9 (mg kg!) dan nilai
Ky sebesar 0,99 (L g'!). Hasil ini menunjukkan bahwa perlakuan kombinasi kalium
humat dan tanah kaya klei meningkatkan pH tanah, C-organik tanah kadar klei
tanah, KTK tanah dan meningkatkan kemampuan retensi tanah terhadap P. Untuk
erapan atau retensi K pemberian tanah klei tanpa kombinasi dengan kalium humat
memberikan hasil yang lebih baik.

Kata kunci: Bangka Belitung, energi ikatan, kapasitas erapan maksimum, isotherm
Freundlich, isotherm Langmuir.



ABSTRACT

LIA MELAWATI Effect of Potassium Humate and Clay-Rich Soil
Amendment on Potassium and Phosphorus Adsorption in Tin Tailings. Supervised
by ARIEF HARTONO and AFFAN CHAHYAHUSNA.

The Province of Bangka Belitung Islands plays an important role as the center
of Indonesia’s tin industry. However, tin mining produces large amounts of tailings,
which are residues from tin mining activities. Tin mining tailings have a loose sandy
texture and have limited capacity to retain nutrients. The tin tailing samples
collected from the site had low fertility characteristics, as indicated by a high sand
fraction (>90%), low clay content (3.75%), very low organic carbon (0.1%), and
very low cation exchange capacity (CEC) (<1 cmol® kg™'. These conditions limit
the soil’s ability to retain nutrients such as potassium (K) and phosphorus (P). This
study is a continuation of previous research and aimed to evaluate changes in
several soil chemical properties and assess adsorption characteristics using the
Langmuir and Freundlich equations after the application of potassium humate and
clay-rich soil. Adsorption analysis was conducted under four treatments: tin tailings
without amelioration as the control treatment (A0KO0), 0% (w/w) potassium humate
and 20% (w/w) clay-rich soil (A0K3), 1,5% (w/w) potassium humate and 0% (w/w)
clay-rich soil (A3KO0), and a combined treatment of 1,5% (w/w) potassium humate
and 20% (w/w) clay-rich soil (A3K3). The results showed that amelioration
treatments significantly improved soil physicochemical properties as well as K and
P adsorption. Treatment AOK3 significantly increased soil clay content and cation
exchange capacity (CEC) compared with the control. Treatment A3KO significantly
increased soil pH, organic carbon (C), and CEC compared with the control.
Treatment A3K3 significantly increased clay content, soil pH, organic C, and CEC.
Potassium adsorption could not be simulated using the Langmuir equation, but it
could be simulated using the Freundlich equation. Treatment AOK3 produced a
Freundlich adsorption capacity constant (Kr) of 0.443 and an n value of 0.744,
which were higher than those of the control treatment (A0KO0), with a Kr value of
0.047 and an n value of 0.468, although the differences were not statistically
significant. Phosphorus (P) adsorption could be simulated in all treatments using
either the Langmuir or Freundlich equation. Simulation using the Langmuir
equation showed that treatments AOK3 and A3K3 significantly increased the
maximum adsorption capacity (b) and binding energy constant (K1) compared with
the control treatment. Treatment AOK3 produced the highest b and Kr values,
namely 250 mg kg and 7.68 L g'!, respectively. The combined potassium humate
and clay-rich soil treatment (A3K3) had a b value of 194 mg kg and a K1 value of
3,07 L g'!, while the control treatment (AOKO) had a b value of 78,9 mg kg™ and a
Ky value of 0,99 L g!. These results indicated that the combined application of
potassium humate and clay-rich soil increased soil pH, soil organic C, soil clay
content, CEC, and the soil’s capacity to retain P. For K adsorption or retention, the
application of clay-rich soil without combination with potassium humate produced
better results.

Keywords: Adsorption energy; Bangka Belitung; freundlich isotherm; Langmuir
isotherm; maximum adsorption capacity
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