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Type battery

1. Lead acid

2. Nickel Cadmium (Ni-Cd)

3. Nickel Metal Hydroxide (Ni-MH),

4. Li-ion

Smith, K. A, “Electrochemical Control of Lithium–Ion Batteries,” 
Control Systems, IEEE 30, no.2 (2010), pp. 18-25

Energy density of different batteries

Ion flow in lithium-ion battery

https://batteryuniversity.com/learn/archive/understanding_lithium_ion 
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Flow material processing

https://www.mogroup.com/commodities/battery-metals/#:~:text=Along%20 the%20 

critical%20metals%20 Nickel,%2C%20copper%2C%20magnesium%20and%20iron. 
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The materials involved in Li-ion batteries consist of 

carbon which is porous in nature, usually graphite, as 

the anode, and metal oxide for the cathode. 

Some of the most common cathode components are:

1. Lithium Nickel

2. Manganese Cobalt Oxide

3. Nickel Oxide, Cobalt Oxide

4. Manganese spinel

5. Iron Phosphate, and Titanate

Lithium Nickel and Manganese Cobalt Oxide

have a higher energy density and cell voltage.
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Metals that used in batteries production

1. Cobalt

2. Lithium

3. Nickel

4. Manganese,

5. Copper

6. Aluminum

7. Iron

8. Titanium

Non-Metals used in battery production

1. Graphite

2. Sulphur

3. phosphorus
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Tabel Status Sumber Daya dan Cadangan Mineral 

Logam Strategis ( Sumber: KESDM)
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Posisi Indonesia
Pada 2019

 1. Ekspor Ni Indonesia USD1,7 M atau 37,2 % nilai ekspor

dunia. 

 2 Zimbabwe 16% 

 3. Filipina market share 13 %

 Pada semester I-2020, produksi FeNi smelter Indonesia 60 % 
produksi 2019 sebesar 667 ribu ton (75% ekspor, 25% lokal)

 Produksi NPI pada 2019 mencapai 419 ribu ton, 25 % ekspor, 

75 % konsumsi industri lokal.

 Cadangan Indonesia teregister 21 juta ton setara nikel murni. 

 Australia 20 juta ton

 Brazil 11 juta ton, 

 Rusia 6,9 juta ton, 

 Kuba (5,5 juta ton, 

 Filipina (4,8 juta ton). 
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Produksi Indonesia
Pada 2020 

 PT Aneka Tambang (Antam) Tbk, produksi 65 ribu
ton feronikel per tahun. 

 PT Arthabumi Sentra Industri produksi 73 ribu ton 
NPI per tahun.

 PT Elit Kharisma Utama 97,45 ribu ton NPI ton per 
tahun. 

 Kini ada 22 unit smelter nikel yang beroperasi dari
rencana 29 unit pada 2022/2023. 

 Kapasitas produksi nikel olahan dari semua
turunannya (feronikel Ni 17-24%, nikel matte Ni 70-
78%, NPI Ni 4-10%, dan nikel-sulfat), 

mendekati 2 juta ton per tahun. 
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Harga Nikel

September 2019 harganya pada level 
USD17.600 per metrik ton

Oktober 2019 USD16.300 

Desember 2019 USD15.200 

Pandemi Maret 2020 USD11.200

September 2020 kisaran USD14.800.

Pasar berjangka di LMX (London Metal 
Exchange), mencapai USD15.400 untuk
penyerahan Desember 2021
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• Kandungan → Mg dan Si tinggi + Logam

berharga lainnya (Ni,Co,Cr,Fe, LTJ)

• Produk 1,1 Juta Ton Feni menghasilkan Terak

Feni ± 6,1 Juta Ton 

Sumber : Ditjen Minerba
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Figure 2: The Feedback Control Cycle of Mineral Supply, Increase of Raw

Material Efficiency, and Sustainable Development, F.-W. Wellmer and C.

Hagelüken, Minerals 5 (4), 2015
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Nikel / Terak

Produksi (ton) Nilai (US$)

Nikel 56 jt 784 M

Cobalt 718 34,5 M

Terak 6,1 jt ton

Disertasi Agus B. Prasetio (2021)
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Tembaga (area Grasberg)

Kompas, 12 Maret 2019, Produksi sejak 1990 (harga

dalam US$/ Cu 9.200/ton; Emas 66,64 /gr; Perak 0,83 /gr)

Jumlah (ton) Nilai (US$)

 Tembaga 11,8 juta 108,56 M

 Emas 4.600 295,147 M

 Perak 6.450 5,353 M

1 ton bijih tembaga → 9,9 Kg Cu; 1,59 Gr Au; 2,23 Gr Ag

Cadangan 1,8 M ton
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Monazite (Ce, Nd, Pr, La)PO4 + Th3 (PO4) 4

Cadangan 600.000 ton ore

 Thorium 6,81 % (40.428 ton)

Rare earth 52 % (313.200 ton)

Ilmenite (FeTiO2)
Cadangan 2,1 juta ton ore

 Titanium oksida 23,46 % (493.021 ton)

Mineral Ikutan Industri Sn
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Kandungan Terak Timah
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Terak Industri Emas

Hasil ICP OES (ppm)

Kode sampel Al Au B Ca Ce Fe K La Li Mg Na Nb Nd Pr Y

A1 (sampel
awal) 

3821,08
4

138,33
1

52271,90
7

4258,33
2 6,279

4750,48
9 50,843 1,322 1,525

1135,57
2

8494,03
9 6,050 0,905 4,508 2,044

A2 (stlh
leaching air)

27565,7
27

626,38
6

43839,08
8

37282,2
30

132,24
6

23732,9
74

126,70
3 5,551 33,259

14206,5
25

8829,58
5 96,151 58,521 75,863 12,583

Filtrat 98,670 8,860
489541,0

00
2649,80

0 5,910 19,250
593,70

0 1,003
130,76

4 92,456
66226,9

00 4,990 2,193 2,414 0,270

Kode sampel Au Ce La Li Nb Nd Pr Y

A1 (sampel awal) 138,331 6,279 1,322 1,525 6,050 0,905 4,508 2,044
A2 (stlh leaching 
air) 626,386 132,246 5,551 33,259 96,151 58,521 75,863 12,583

Filtrat 8,860 5,910 1,003 130,764 4,990 2,193 2,414 0,270
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Kesimpulan

1.Commodities (now) for the future : 

Nickel, Copper dan Cobalt

2.Demand sangat tinggi (industry 

battere)

3.Mineral ikutan (Rares Earth) 

sangat strategis (industry solar cell 

dan wind turbine/magnit industry) 
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