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MOTTO 

 

يسُْرًا ََّّالْعسُْرََِّّمَعَََّّاِن َّ  

“Sesungguhnyaَّbersamaَّkesulitanَّadaَّkemudahan” 

(QS. Al-Insyirah 8:6) 

 

“Kalauَّkauَّdatangَّuntukَّbelajarَّdenganَّtersenyum,َّilmuَّakanَّmenyambutmuَّ

denganَّtertawa” 

(Andrea Hirata) 

 

“Nikmatiَّsetiapَّprosesَّhidupmu,َّkeluhanmuَّhariَّiniَّbisaَّjadiَّadalahَّimpianَّ 

orangَّlain” 

(Martin Josep Samosir)
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ABSTRAK 

Ekstraksi Kalsium dari Geothermal brine PT Pertamina 

Geothermal Energy Tbk. Menggunakan Metode  

Chemical Precipitation Sebagai Bahan Baku  

Pembuatan Gypsum 

(AkbarَّRamadhan,َّ2025,َّ40َّHalaman,َّ6َّTabel,َّ10َّGambar,َّ4َّLampiran) 

Energiَّ panasَّ bumiَّ merupakanَّ sumberَّ energiَّ terbarukanَّ yangَّ menghasilkanَّ

limbahَّcairَّberupaَّgeothermal brineَّ yangَّkayaَّmineral,َّ salahَّ satunyaَّkalsium.َّ

Kandunganَّkalsiumَّyangَّ tinggiَّ dapatَّmenimbulkanَّpermasalahanَّ scalingَّ padaَّ

sistemَّ perpipaanَّ PLTP.َّ Penelitianَّ iniَّ bertujuanَّ mengekstraksiَّ kalsiumَّ dariَّ

geothermal brineَّ PTَّ Pertaminaَّ Geothermalَّ Energyَّ Tbk.َّ melaluiَّ metodeَّ

presipitasiَّ kimiaَّ menggunakanَّ natriumَّ oksalat.َّ Endapanَّ kalsiumَّ oksalatَّ

selanjutnyaَّ direaksikanَّ denganَّ asamَّ sulfatَّ untukَّ menghasilkanَّ kalsiumَّ sulfatَّ

dihidratَّ (gypsum).َّ Variasiَّ rasioَّ molarَّ danَّ waktuَّ reaksiَّ dilakukanَّ untukَّ

mengoptimalkanَّyieldَّdanَّkualitasَّproduk.َّHasilَّterbaikَّdiperolehَّpadaَّrasioَّmolarَّ

1:4َّdanَّwaktuَّreaksiَّ40َّmenitَّdenganَّyieldَّkonversiَّsebesarَّ98,80%َّdanَّkadarَّairَّ

19,48%.َّAnalisisَّXRFَّmenunjukkanَّkandunganَّunsurَّutamaَّkalsiumَّdanَّsulfurَّ

mendekatiَّkomposisiَّteoritis.َّPenelitianَّiniَّmenunjukkanَّbahwaَّgeothermal brineَّ

berpotensiَّ sebagaiَّ sumberَّ alternatifَّ bahanَّ bakuَّ gypsum,َّ sekaligusَّmendukungَّ

pengelolaanَّlimbahَّyangَّberkelanjutan. 

Kata kunci:َّgeothermal brine,َّpresipitasiَّkimia,َّkalsium,َّkalsiumَّsulfatَّdihidrat,َّ

gypsum. 
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ABSTRACT 

Calcium Extraction from Geothermal brine of PT Pertamina 

Geothermal Energy Tbk. Using the Chemical Precipitation  

Method as a Raw Material for Gypsum Production 

(Akbar Ramadhan, 2025, 40 Pages, 6 Tables, 10 Figures, 4 Appendices) 

Geothermal energy is a renewable energy source that generates mineral-rich liquid 

waste known as geothermal brine, with calcium being one of the dominant elements. 

High calcium concentrations can lead to scaling problems in geothermal power 

plant piping systems. This study aims to extract calcium from geothermal brine of 

PT Pertamina Geothermal Energy Tbk. using the chemical precipitation method 

with sodium oxalate. The resulting calcium oxalate precipitate was then reacted 

with sulfuric acid to produce calcium sulfate dihydrate (gypsum). Variations in 

molar ratio and reaction time were carried out to optimize the yield and product 

quality. The best result was obtained at a 1:4 molar ratio and 40 minutes of reaction 

time, with a conversion yield of 98.80% and a water content of 19.48%. XRF 

analysis showed that the main elements, calcium and sulfur, closely matched the 

theoretical composition. This research demonstrates that geothermal brine has the 

potential to serve as an alternative source of raw material for gypsum while 

supporting sustainable waste management. 

 

Keywords: geothermal brine, chemical precipitation, calcium, calcium sulfate 

dihydrate, gypsum.
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