LAMPIRAN A
PERHITUNGAN DATA



Lampiran A.1 Perhitungan Data

A.1  Contoh Perhitungan %Recovery Sampel
Berat Sampel Dross = 500 gram
Kandungan Sn Dross = 94,10%
Berat Kandungan Sn Dross =
= Berat Sampel Dross x Kandungan Sn Dross
=500g x 94,10%
=470.,5 gram

Berat Logam Hasil (Sampel Kontrol) = 460 gram
Kandungan Logam Sn Logam Hasil (Sampel Kontrol) = 99,4798%
Berat Sn dalam Logam Hasil (Sampel Kontrol) =
= Berat Logam Hasil x Kandungan Logam Sn Logam Hasil
=460g x 99,4798%
=457.6070 gram

% Recovery (Sampel Kontrol) =
= (Berat Sn dalam Logam Hasil / Berat Kandungan Sn Dross) x 100%
= (457,6070g / 470,5g) x 100%
=97.26%

A.2 Contoh Perhitungan Mass Balance (Sampel Kontrol)

Input

e Berat Sampel Dross =500¢g

e Berat Arang =150g

Total Input =500+ 150
=650g

Output

e Berat Logam Hasil =460 g

o Slag =17¢g
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e (CO; dari reduksi SnO
SnO +C — Sn + CO
2CO + 02— 2CO,
Setiap mol SnO menghasilkan 1 mol CO, dan CO selanjutnya teroksidasi:
Berat Mol SnO = 150,7 g/mol

. Kandungan SnO dalam Dross
Mol SnO Tereduksi = £
Berat Mol SnO

4705

1507
= 3,12 mol
Berat CO; dari hasil Reduksi = (mol CO> tereduksi)x (berat mol CO>)
= 3,12x 44,01
=13737¢g
Total Output = Logam Hasil + Slag + CO;
=460+ 17 + 137,37
=61437¢g
Material Losses = Input — Output
=650-614,37
=3563¢g

A.2 Contoh Perhitungan Mass Balance (Sampel A3)

Input

e Berat Sampel Dross =500¢g

e Berat Arang =150 g

e Berat CaCOs3 =15¢g

Total Input =500+ 150 + 15
=665¢g

Output

e Berat Logam Hasil =470 g

o Slag =25g¢g

Ca0=288,1%x25=22,03 ¢
Sn0=9,8%x25 =245¢
e (CO; dari CaCOs3
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CaCO3 — CaO + CO,

_ MassaCaCOs _ 15 _
Mol CaCOs Berat Mol CO2 100 0915 mol

Massa CO» dari dekomposisi =0,15x 44
=0,6g
e (CO2 dari Reduksi SnO

SnO tereduksi =470,5 — 2,45 =468,05 g

Mol SnO tereduksi = % =3,11 mol

1 mol SnO = 1 mol CO»
COz dari SnO=3,11x44=136,84 g
e Total CO2 =6,6+136,84 ¢
=143,44 ¢
Total OQutput =470 + 25 + 143,44
=638,44 g
Material Losses = Input — Output
=665 — 638,44
=26,50 g
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LAMPIRAN B
DATA HASIL PENELITIAN



Lampiran B.1 Data Proses Recovery

Tabel B.1 Data Proses Recovery

Nama Berat ngpel Berat Product Total Finish Slag Total Out
No Tanggal/ Waktu Koin Goods
Sampel (2) (2) (2
(2 (2
1 Kontrol 310124 /10.20 77 383 460 17 477
2 Al 310124 /10.54 83 185 268 220 488
3 A2 310124 /11.20 99 334 433 48 481
4 A3 310124 /11.52 83 387 470 25 495
5 B1 310124/ 14.50 89 150 239 248 487
6 B2 310124/ 15.18 82 348 430 60 490
7 B3 310124/ 15.40 87 339 426 39 465
8 C1 310124 /16.05 91 99 190 277 467
9 C2 010224/ 09.52 86 324 410 77 487
10 C3 010224 /10.17 81 336 417 78 495
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Lampiran B.2 Data XRF Dross

80



Lampiran B.3 Data XRF Sampel A1
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Lampiran B.4 Data XRF Sampel A2
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Lampiran B.5 Data XRF Sampel A3
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Lampiran B.6 Data XRF Sampel B1
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Lampiran B.7 Data XRF Sampel B2
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Lampiran B.8 Data XRF Sampel B3
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Lampiran B.9 Data XRF Sampel C1
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Lampiran B.10 Data XRF Sampel C2

88



Lampiran B.11 Data XRF Sampel C3
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Lampiran B.12 Data XRF Sampel Kontrol

90



Lampiran B.13 Data Arc OES Sampel Kontrol
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Lampiran B.14 Data Arc OES Sampel A1l

02/02/2024 09:07:53

QMatrix Analysis Results

Sample Identification

Sample No. Dross Snpb 0.3 Lot No Al Operator Tsabat Shift 2
Pb Bi Sb Cu Zn Ag Al As Cd Fe
%o % % % % %o % % % %

0.4507  0.0036  0.0076 0.0027 0.0012 <0.0005 0.0002 0.0043 <0.0005 0.0265

11
25 0.4520 0.0035  0.0075 0.0027 0.0008 <0.0005 0.0002 0.0028 <0.0005 0.0260
3. 0.4456  0.0038  0.0081 0.0028 0.0039 <0.0005 0.0002 0.0043 <0.0005 0.0243
@ 04494 0.0036 0.0077 0.0027  0.0020 <0.0005 0.0002 0.0038 <0.0005 0.0256
G 0.0034 0.0002  0.0003 0.0001 0.0017 0.0009 0.0012
v 0.757 5.556 3.896 3.704 85.00 23.68 4.687
In Ni Ge Sn
% % % %
i, 0.0044 0.0010 <0.0010 99.4958
2 0.0044  0.0009 <0.0010 99.4972
33 0.0044 0.0010 <0.0010 99.4995
@ 0.0044 0.0010 <0.0010 99.4975
G 0.0001 0.0019
v 10.00 0.0019
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Lampiran B.15 Data Arc OES Sampel A2

02/02/2024 09:21:58

QMatrix Analysis Results

Sample Identification

Sample No. Dross Snpb 0.3 Lot No A2 Operator Tsabat Shift 2
Pb Bi Sb Cu Zn Ag Al As Cd Fe
%o % % % % %o % % % %

0.4760 0.0033  0.0088 0.0029 0.0014 <0.0005 0.0003 0.0047 <0.0005 0.0378

11
25 0.4850 0.0035  0.0084 0.0029 0.0011 <0.0005 0.0002 0.0046 <0.0005 0.0345
3. 04814 0.0035 0.0086 0.0030 0.0030 <0.0005 0.0002 0.0044 <0.0005 0.0381
@ 0.4808 0.0034 0.0086 0.0029 0.0018 <0.0005 0.0002 0.0046 <0.0005 0.0368
G 0.0045  0.0001 0.0002 0.0001 0.0010 0.0001  0.0002 0.0020
v 0.936 2.941 2.326 3.448 55.56 50.00 4.348 5435
In Ni Ge Sn
% % % %
i, 0.0049 0.0012 <0.0010 99.4568
2 0.0049 0.0010 <0.0010 99.4519
33 0.0048 0.0012 <0.0010 99.4497
@ 0.0049 0.0011 <0.0010 99.4528
c 0.0001  0.0001 0.0036
v 2.041 9.091 0.0036
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Lampiran B.16 Data Arc OES Sampel A3
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Lampiran B.17 Data Arc OES Sampel B1
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Lampiran B.18 Data Arc OES Sampel B2
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Lampiran B.19 Data Arc OES Sampel B3
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Lampiran B.20 Data Arc OES Sampel C1
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Lampiran B.21 Data Arc OES Sampel C2
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Lampiran B.22 Data Arc OES Sampel C3
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Lampiran B.23 Data FESEM-EDX Slag Sampel Kontrol
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11 30 SEI

16kv. X1,000 10pm 11 30.SEl-~

Gambar B.1 Image FESEM Sampel Kontrol, (a) Pembesaran 100x,
(b) 500x, (c) 1000x

Gambar B.2 Mapping EDX Sampel Kontrol (a) Pembesaran 1000x,
(b) Unsur O, (c) Unsur Sn, (d) Unsur Pb
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Lampiran B.24 Data FESEM-EDX Slag Sampel A3
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Gambar B.4 Mapping EDX Sampel A3 (a) Pembesaran 1000x, (b) Unsur O,
(c) Unsur Sn, (d) Unsur Pb
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Lampiran B.25 Data FESEM-EDX Slag Sampel B3
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i ASKV. X100 100

_

Gambar B.5 Image FESEM Sampel B3, (a) Pembesaran 100x,

Gambar B.6 Mapping EDX Sampel B3 (a) Pembesaran 1000x, (b) Unsur O,
(c) Unsur Sn, (d) Unsur Pb
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Lampiran B.26 Data FESEM-EDX Slag Sampel C3
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Gambar B.8 Mapping EDX Sampel C3 (a) Pembesaran 1000x, (b) Unsur O,
(c) Unsur Sn, (d) Unsur Pb
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LAMPIRAN C
GAMBAR ALAT DAN BAHAN



Lampiran C.1 Gambar Alat

Gambar C.1 Propane Foundry Gambar C.2 Crucible Keramik

Gambar C.3 Ayakan diameter 4mm Gambar C.4 Cetakan Sampel

Gambar C.5 Neraca Digital Gambar C.6 Stopwatch
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Gambar C.7 Thermocouple Gambar C.8 Alat Pengujian XRF
(Bruker S2 Puma)

Gambar C.9 Alat Pengujian Arc OES Gambar C.10 Alat Pengujian
(Bruker Q8 Magellan) FESEM (Jeol JSM IT-200)
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Lampiran C.2 Gambar Bahan

Gambar C.11 Dross SnPb 3 Gambar C.12 Arang Kayu

Gambar C.13 CaCOs; Teknis Gambar C.14 Bahan Bakar LPG
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