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ABSTRACK

Nickel is one of the minerals that is in great demand by many parties, especially now that
nickel has become an important ingredient in the promotion of green energy because it is a
component in the production of electric vehicles. According to the International Energy
Agency (IEA), demand for nickel in 2020 is 2,340.56 metric tons and according to the
sustainable development scenario, demand for nickel is projected to reach 6,265.74 metric
tons, which can contribute 60% of total clean energy in 2040. However, the impact of this
mining is cases of environmental damage such as road damage, water pollution, air
pollution, land damage. Based on the Regulation of the Minister of Environment and
Forestry Number 6 of 2021 concerning Procedures and Requirements for the Management
of Hazardous and Toxic Waste, the status of B3 waste is determined through a characteristic
test which includes explosive, flammable, reactive, infectious, corrosive and/or toxic. TCLP
test, LD50 Toxicology Test and sub chronic toxicology test are carried out to determine the
toxic nature of B3 waste.

The method used in this study is the job mix design of concrete as a further processing of
cement/concrete manufacturing. This research is experimental in nature where this study
aims to determine the relationship between the compressive strength of concrete with a
compression testing machine with a concrete mix design method. The test objects made in
this experiment were concrete cylinders with a height of 300 mm and a diameter of 150 mm
totaling 150 samples with curing periods of 7,14,28,54 and 90 days.

Carbon sulfur and dirty sulfur are designated as non-hazardous waste based on the results
of the TCLP test so that further processing and utilization can be carried out. Carbon sulfur
& dirty sulfur from the results of the laboratory test determination showed that the toxicity
characteristics leaching procedure (TCLP) and total concentration (TK) values did not
exceed the Category B threshold according to PP22 of 2021 so that it was non-B3 waste so
that it could be utilized. Results The highest compressive strength of concrete with a curing
period of 28 days with a carbon sulfur content of 2% is 168.2 Kg/m2 above the normal
concrete compressive strength of 157.5 Kg/mz, for a curing period of 90 days the highest
compressive strength is ¢s 2%, cs+ds 5%, cs+ds 10% of 179.4 Kg/mz2, 170.3 Kg/m2 and 159.5
Kg/m2. With an economic value for each Cs 2% Rp. 32,449.27, Cs 4% Rp. 34,830.24, Cs 6%
Rp. 37,411.93, Ds 2% Rp. 33,974.65, Ds 4% Rp. 37,493.06, Ds 6% Rp. 39,110.59, Cs + Ds
5% Rp. 34. 042.50, Cs+Ds 10% IDR 36,941.14 and Cs+Ds 15% IDR 39,495.52.
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ABSTRAK

Nikel adalah salah satu mineral yang tengah diminati banyak pihak, apalagi kini nikel
menjadi bahan penting dalam promosi energi hijau karena sebagai komponen produksi
kendaraan listrik. Menurut International Energy Agency (IEA), permintaan nikel pada 2020
sebesar 2.340,56 metrik ton dan menurut skenario sustainable development permintaan nikel
diproyeksikan mencapai 6.265,74 metrik ton yang dapat menyumbang 60% dari total energi
bersih pada 2040 mendatang. Akan tetapi imbas dari penambangan ini adalah kasus
kerusakan lingkungan seperti kerusakan jalan, pencemaran air, polusi udara, kerusakan
lahan. Berdasarkan Peraturan Menteri Lingkungan Hidup dan Kehutanan Nomor 6 tahun
2021 tentang Tata Cara dan Persyaratan Pengelolaan Limbah Bahan Berbahaya dan Beracun,
penetapan status limbah B3 dilakukan melalui uji karakteristik yang meliputi mudah
meledak, mudah menyala, reaktif, infeksius, korosif dan atau beracun. Uji TCLP, Uji
Toksikologi LD50 dan uji toksikologi sub kronis dilakukan untuk menentukan sifat beracun
limbah B3.

Metode yang digunakan dalam penelitian ini adalah job mix design beton sebagai
pengolahan lanjutan cement/concrete manufacturing. Penelitian ini bersifat experimental
dimana penelitian ini bertujuan untuk mengetahui hubungan antara kuat tekan beton dengan
alat compression testing machine dengan metode mix design Beton. Benda uji yang dibuat
dalam experimen ini berupa silinder beton dengan tinggi 300 mm dan diameter 150 mm
berjumlah 150 sampel dengan masa peram 7,14,28,54 dan 90 hari.

Carbon sulfur dan dirty sulfur ditetapkan sebagai limbah non-B3 berdasarkan hasil uji TCLP
sehingga dapat dilakukan pengolahan dan pemanfaatan lebih lanjut. Carbon sulfur & dirty
sulfur dari hasil penetapan uji laboratorioum menunjukkan bahwa nilai toxicity
characteristics leaching procedure (TCLP) serta total konsentrasi (TK) tidak ada yang
melampaui ambang batas Kategori B menurut PP22 Tahun 2021 sehingga merupakan limbah
non-B3 sehingga dapat dimanfaatkan. Hasil Kuat tekan beton tertinggi dengan masa peram
28 hari dengan kadar carbon sulfur 2% sebesar 168,2 Kg/m? diatas kuat tekan beton normal
157,5 Kg/m?, untuk masa peram 90 hari kuat tekan tertinggi adalah cs 2%, cs+ds 5%, cs+ds
10 % sebesar 179,4 Kg/m?170,3 Kg/m? dan 159,5 Kg/m? Dengan nilai ekonomi untuk
masing-masing Cs 2% Rp 32.449.,27, Cs 4% Rp 34.830,24, Cs 6% Rp 37.411,93, Ds 2%
Rp 33.974,65, Ds 4% Rp 37.493,06, Ds 6% Rp 39.110,59, Cs+Ds 5% Rp 34.042,50,
CstDs 10% Rp 36.941,14 dan Cs+Ds 15% Rp 39.495,52.

Keywords: Carbon Sulfur, Dirty Sulfur, Limbah Padat
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