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Sintesis zeolit secara hidrotermal telah dilakukan dengan bahan dasar lumpur
geothermal yang didapat dari PLTP Dieng milik PT. Geo Dipa Energy. Proses
hidrotermal dilakukan selama 3, 4 dan 5 jam pada suhu 100° C. Penelitian karakterisasi
ini bertujuan untuk mengetahui komposisi kimia, jenis kristal, ukuran Kkristal,
kristalinitas, ikatan dalam struktur kristal serta struktur mikro Kkristal sehingga
diharapkan dapat digunakan untuk pemanfaatan limbah geothermal selanjutnya.

Hasil penelitian menyebutkan bahwa pada variasi 3, 4, dan 5 jam terbentuk
zeolit A sebanyak 77,143 %, 46,53% dan 5,263% dan sodalit sebesar 6,67 %, 10,77 %
dan 68,85 %. Seiring dengan bertambahnya waktu hidrotermal, terjadi penurunan
kristalinitas produk zeolit A dan peningkatan kristalinitas produk sodalit. Pada variasi 3,
4 dan 5 jam terbentuk zeolit A dengan ukuran 53,813 nm, 21,564 nm dan 43,44 nm dan
sodalit dengan ukuran 41,635 nm, 17,212 nm dan 35,235 nm. Hal ini terjadi karena
semakin banyak kristal zeolit A mengalami transformasi menjadi sodalit dengan

bertambahnya waktu hidrotermal.

Kata Kunci: Lumpur geothermal, hidrotermal, zeolit A, sodalit, Kristalinitas,

ukuran kristal
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The research of zeolites synthesis have been conducted with geothermal sludge
base material which obtained from PLTP Dieng-owned PT. Geo Dipa Energy.
Hydrothermal process has been done at 3, 4 and 5 hours at temperature of 100° C.
Characterization of hydrothermal result aims to investigate the chemical composition,
crystal type, crystal size, crystallinity, crystal structure and bonding in the crystal
structure also microstructure of crystal that is expected to be used for further utilization
of geothermal waste.

The results explain that crystallinity of zeolite A was formed with value
77.143%, 46.53%, 5.263% and crystallinity of sodalite was formed with value 6.67%,
10.77%, 68.85% according to the variation of 3, 4, and 5 hours.. Along with increasing
hydrothermal time, it makes decrease the crystallinity of the zeolite A and increase the
crystallinity of sodalite. On variation 3, 4 and 5 hours, zeolite A was formed with size
53.813 nm, 21.564 nm and 43.44 nm and sodalite was formed with size 41.635 nm,
17.212 nm and 35.235 nm. This happens because more crystallines of zeolite A

transformed into sodalite with increasing hydrothermal time.

Keywords: Geothermal sludge, hydrothermal, zeolite A, sodalite, crystallinity, crystal

size
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B Full width half maximum (deg)
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0 Sudut difraksi (deg)
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a Ukuran unit sel (A)
d Jarak antar bidang (A)
L Ukuran kristal (nm)
n Orde difraksi
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