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Lampiran 1 Hasil Analisis Mikroskopis

Tipe Mineralisasi : Supergen

Mineral Bijih : Goetit, Hematit, Kamosit
Mineral Pengotor : Kuarsa

Referensi :(Kontak, 2005), (Warr, 2021)

Deskripsi Mineralogi

Komposisi Mineral Simbol Keterangan optik mineral

Sistem kristal isometrik, berwarna putih keabu-abuan
Maghemit (Mgh) (Mgh) dengan bentuk (subhedral), ukuran mineral yang
tampak yaitu 20 um-50 pm

Sistem kristal trigonal, berwarna abu-abu terang
Kuarsa (Q2) dengan bentuk (anhedral-subhedral), ukuran

mineral yang tampak yaitu 20 um-50 pm

Foto
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Tipe Mineralisasi : Supergen

Mineral Bijih : Goetit, Hematit, Kamosit
Mineral Pengotor : Kuarsa

Referensi :(Kontak, 2005), (Warr, 2021)

Deskripsi Mineralogi

Komposisi Mineral Simbol Keterangan optik mineral

Sistem  kristal ortorombik, berwarna hitam
Goetit (Gth) kecoklatan dengan bentuk (subhedral), ukuran
mineral yang tampak yaitu 50 um-100 pum.

Sistem kristal trigonal, berwarna putih dengan
Malasit (Milc) bentuk (anhedral-subhedral), ukuran mineral yang

tampak yaitu 10 pm-100 pum

Sistem  kristal monoklin, berwarna hijau
Pseudomalsit (Pmic) kekuningan dengan bentuk (anhedral-subhedral),

ukuran mineral yang tampak 10 pum-50 pm

Sistem kristal monoklin, berwarna hijau gelap
Kamosit (Chm) (Chm) dengan bentuk (anhedral-subhedral), ukuran
mineral yang tampak yaitu 10 um-20 pm

Foto
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Lampiran 2 Hasil Analisis XRD
1. Sampel Awal
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Formula sum Cu5 H4 012 P2

Entry number 96-900-0590

Figure-of-Merit (FoM) 0.549178

Total number of peaks 912

Peaks in range 355

Peaks matched 81

Intensity scale factor 0.06

Space group P121/c1

Crystal system monoclinic

Unit cell a=4.4728 A b= 5.7469 A c= 17.0320 A B= 91.043 °
e 2.20

Calc. density 4.368 g/cm?®

Reference Shoemaker G. L., Anderson J. B., Kostiner E., "Refinement of the crystal structure of pseudomalachite”,

American Mineralogist 62, 1042-1048 (1977)

E: Maghemite (2.9 %)

Formula sum Fe2 O3

Entry number 96-901-2693

Figure-of-Merit (FoM) 0.548935

Total number of peaks 384

Peaks in range 171

Peaks matched 50

Intensity scale factor 0.05

Space group P 43212

Crystal system tetragonal

Unit cell a= 8.3396 A c= 8.3220 A

e 3.86

Calc. density 4.887 g/lcm?®

Reference Greaves C., "A powder neutron diffraction investigation of vacancy ordering and covalencein gamma-Fe203

Locality: synthetic Sample: T = 4 K", Journal of Solid State Chemistry 49, 325-333 (1983)
Candidates

Name Formula Entry No. FoM

Silicon carbide (Moissanite 3C) SiC 96-101-1032 0.7533
Tb Zn 96-154-1250 0.7528
Tb Zn 96-153-9649 0.7461
Tb Zn 96-152-7843 0.7417

SiCN CNSi 96-154-1620 0.7416
AuY 96-151-0319 0.7387

(Gd0.5 Tm0.5) Zn Gd0.5 Tm0.5 Zn 96-152-7068 0.7363

SiC CsSi 96-154-1662 0.7312
Ni2 Tm 96-152-3457 0.7241

Zr2 Pd D1.70 D1.7 Pd Zr2 96-153-0331 0.7175
Dy Zn 96-152-4959 0.7160
Ho Zn 96-152-2550 0.7112
La Pd3 96-153-8083 0.7069
Au2 Er2 Sn 96-720-9406 0.7035
Hg Pd 96-153-9167 0.7000
Ag3 P 96-901-5866 0.6987

(Fe0.08 Ti0.092 V0.828) Fe0.08 Ti0.092 vV0.828 96-152-2405 0.6982
Fe2 03 96-154-6384 0.6967
Ga3 Ho 96-152-3405 0.6960
Ag3 P 96-901-5628 0.6955

LaRh3 B BLaRh3 96-151-1212 0.6946
Cd Li3 96-152-5522 0.6901
Pd Zr2 96-152-2409 0.6897

(Ce0.05 Ru0.95) Ce0.05 Ru0.95 96-152-5250 0.6870

Silver phosphate Ag3 04 P 96-101-0606 0.6836

Silver phosphate Ag3 04 P 96-101-0325 0.6831
Ga3 Ho Mn0.08 96-400-1866 0.6823

Ru3 Th B0.9 B0.9 Ru3 Th 96-151-1380 0.6814

Silver phosphate Ag3 04 P 96-101-0494 0.6803

Ho Cu (As0.99 P1.01) As0.99 Cu Ho P1.01 96-153-1903 0.6767

Silver phosphate Ag3 04 P 96-100-7044 0.6737

Potarite Hg Pd 96-900-4222 0.6728

Ti50.64 Fe28 Al41.36 Al41.36 Fe28 Ti50.64 96-153-3512 0.6719

LaPd3 B B LaPd3 96-151-1208 0.6715

Ag3 (P 04) Ag3 04 P 96-210-6405 0.6702

Fluorine F2 96-901-2472 0.6702

LaRh3 B B LaRh3 96-151-1211 0.6677

Lanthanum nickel deuteride (1/6/5.0) - \b D5 La Ni§ 96-100-8335 0.6655
As1.07 Cu Er P0.93 96-153-1904 0.6594
Er Ga3 Mn0.03 96-400-1869 0.6590
Fe1.9 H0.06 O3 96-900-2162 0.6570
Ga0.4 Re0.6 96-152-2718 0.6565

pha Mn2 O3 96-151-4104 0.6523

Al0.17 Dy Ge2 96-434-0060 0.6520
Hg6.4 In1.6 96-153-8678 0.6517
Nb 96-153-4904 0.6508
Ag3.0904 P 96-153-0490 0.6496
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Overall peak intensity 1092 100.00%
Peak intensity belonging to selected phases 1011 92.52%
Unidentified peak intensity 82 7.48%

Diffraction Pattern Graphics

Irel
1000
Experimental pattern: Cu-Manja
950 4 Calculated pattern (exp. peaks) (Rp=22.5 %)
900 - Background
i [$8-500-9667] 02 SI Quarntz (52 58
7 [96-900-9234) Alf 2 Fe2 482 H10 Mg2 518 018 S3.8 Chamosite (25.7%)
800 - [96-801-3896] Cué H10 012 S Langee (12 1%
750 4 26-900-0590] CuS H4 012 P2 Pseudomaiachite (5 3%
- [96-901-2653) Fe2 03 Maghemite (2.9%)
700 - 25-101-1032 Si C Silicon carbida (Momgsanis 3
650 4
600 -

J 1
10.00 15.00

Cu-Ka (1.541874 A)
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Formula sum Cu4 H100128

Entry number 96-901-3896

Figure-of-Merit (FoM) 0.683255

Total number of peaks 576

Peaks in range 251

Peaks matched 58

Intensity scale factor 0.1

Space group P1c1

Crystal system monoclinic

Unit cell a=7.1370 A b= 6.0310 A c= 11.2170 A y= 90.000 °
e 5.99

Calc. density 3.359 g/cm?

Reference Gentsch M., Weber K., "Structure of langite, Cu4[(OH)6|S04]*2H20Locality: Allihies mine, County Cork,

Ireland®, Acta Crystallographica, Section C 40, 1309-1311 (1984)

E: Maghemite (1.5 %)

Formula sum Fe2 03
Entry number 96-901-2693
Figure-of-Merit (FoM) 0.247086
Total number of peaks 384
Peaks in range 171
Peaks matched 32
Intensity scale factor 0.02
Space group P43212
Crystal system tetragonal
Unit cell a= 8.3396 A c= 8.3220 A
e 3.86
Calc. density 4.887 g/lem?
Reference Greaves C., "A powder neutron diffraction investigation of vacancy ordering and covalencein gamma-Fe203
Locality: synthetic Sample: T = 4 K", Journal of Solid State Chemistry 49, 325-333 (1983)
Candidates
Name Formula Entry No. Fom
Magadiite H2 013 Si6 96-901-1596 0.6242
C40 N20 012 Pd4 96-431-4739 0.6174
Al2 CaH15.68 011.84 96-901-6560 0.6149
Langite Cu4 H10 012 S 96-900-9716 0.5355
Chamosite Al1.2 Fe2.482 H10 Mg2.518 018 Si3.896-900-9234 0.3791
Silicon oxide $-alpha (Quartz low) 02 si 96-101-1098 0.0000
Silicon oxide (Quartz low) 02 si 96-101-1160 0.0000
Silicon oxide $-alpha (Quartz low) 02 si 96-101-1173 0.0000
Silicon oxide - $-alpha (Quartz low) 02 si 96-101-1177 0.0000
Silicon oxide - \b (Quartz high) 02 si 96-101-1201 0.0000
Silicon oxide (Quartz high) 02 si 96-110-0020 0.0000
Silicon oxide (Quartz) 02 si 96-500-0036 0.0000
Pseudomalachite Cu5H4 012 P2 96-900-0590 0.0000
Quartz 02 si 96-900-0776 0.0000
Quartz 02 Si 96-900-0777 0.0000
Quartz 02 si 96-900-0778 0.0000
Quartz 02 si 96-900-0779 0.0000
Quartz 02 si 96-900-0780 0.0000
Quartz 02 si 96-900-0781 0.0000
Titanomaghemite Fe2.18 04 Ti0.42 96-900-1115 0.0000
Quartz 02 si 96-900-5018 0.0000
Quartz 02 si 96-900-5019 0.0000
Quartz 02 Si 96-900-5020 0.0000
Quartz 02 si 96-900-5021 0.0000
Quartz 02 si 96-900-5022 0.0000
Quartz 02 Si 96-900-5023 0.0000
Quartz 02 si 96-900-5024 0.0000
Quartz 02 si 96-900-5025 0.0000
Quartz 02 si 96-900-5026 0.0000
Quartz 02 si 96-900-5027 0.0000
Quartz 02 si 96-900-5028 0.0000
Quartz 02 si 96-900-5029 0.0000
Quartz 02 si 96-900-5030 0.0000
Quartz 02 si 96-900-5031 0.0000
Quartz 02 si 96-900-5032 0.0000
Quartz 02 si 96-900-5033 0.0000
Quartz 02 Si 96-900-5034 0.0000
Maghemite Fe2 O3 96-900-6317 0.0000
Maghemite Fe2 O3 96-900-6318 0.0000
Maahemite Fe3 04 96-900-6319 0.0000
| e 02 si 96-900-7379 0.0000
02 si 96-900-8093 0.0000
02 si 96-900-8094 0.0000
02 si 96-900-9667 0.0000
02 si 96-901-0145 0.0000
02 si 96-901-0146 0.0000
02 si 96-901-0147 0.0000
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Experimental pattern: MANJA-1-SJAM-2-M
950 4 Calculated pattern (exp. peaks) (Rp=18.0 %)
00 Saciground

.98 Juarts

[95-900-9234] Al1 2 Fe2 482 H10
800 - 55-500.0580] Cus

Mg2.518 018 Si3.8 Chamoste (8.7%)
{96-901-28

CuS 14 012 P2 Peevdomalachie (&

96) Cud H10 012 S Langite (46%)

3 Maghemite (1 5%)

SE Magadite

150 +

e

T t T —— S g
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Formula sum Cu4 H10012S

Entry number 96-901-3896

Figure-of-Merit (FoM) 0.667226

Total number of peaks 576

Peaks in range 253

Peaks matched 66

Intensity scale factor 0.07

Space group P1c1

Crystal system monoclinic

Unit cell a=7.1370 A b=6.0310 A c= 11.2170 A y= 90.000 °
e 5.99

Calc. density 3.359 g/cm?

Reference Gentsch M., Weber K., "Structure of langite, Cu4[(OH)6|S 04]*2H20Locality: Allihies mine, County Cork,

Ireland”, Acta Crystallographica, Section C 40, 1309-1311 (1984)

E: Maghemite (0.9 %)

Formula sum Fe2 03
Entry number 96-901-2693
Figure-of-Merit (FoM) 0.247243
Total number of peaks 384
Peaks in range 171
Peaks matched 37
Intensity scale factor 0.01
Space group P43212
Crystal system tetragonal
Unit cell a=8.3396 A c=8.3220 A
e 3.86
Calc. density 4.887 glem?®
Reference Greaves C., "A powder neutron diffraction investigation of vacancy ordering and covalencein gamma-Fe203
Locality: synthetic Sample: T = 4 K", Journal of Solid State Chemistry 49, 325-333 (1983)
Candidates
Name Formula Entry No. FoM
T4 P3 P3 T4 96-153-9453 0.6631
IF7 F71 96-231-0566 0.6538
Cd (C N)2 C2 CdN2 96-412-4710 0.6433
(Ni (N H3)) (C N)2 (H2 0).25 C2 H3.5 N3 Ni 00.25 96-153-8520 0.6384
Hg Pd 96-153-9167 0.6269
Ti50.64 Fe28 Al41.36 Al41.36 Fe28 Ti50.64 96-153-3512 0.6002
Silicon oxide $-alpha (Quartz low) 02 Si 96-101-1098 0.0000
Silicon oxide (Quartz low) 02 si 96-101-1160 0.0000
Silicon oxide $-alpha (Quartz low) 02 Si 96-101-1173 0.0000
Silicon oxide - $-alpha (Quartz low) 02 si 96-101-1177 0.0000
Silicon oxide - \b (Quartz high) 02 si 96-101-1201 0.0000
Silicon oxide (Quartz high) 02 si 96-110-0020 0.0000
Silicon oxide (Quartz) 02 si 96-500-0036 0.0000
Pseudomalachite Cu5H4 012P2 96-900-0590 0.0000
Quartz 02 si 96-900-0776 0.0000
Quartz 02 Si 96-900-0777 0.0000
Quartz 02 Si 96-900-0778 0.0000
Quartz 02 Si 96-900-0779 0.0000
Quartz 02 si 96-900-0780 0.0000
Quartz 02 Si 96-900-0781 0.0000
Titanomaghemite Fe2.18 04 Ti0.42 96-900-1115 0.0000
Quartz 02 Si 96-900-5018 0.0000
Quartz 02 si 96-900-5019 0.0000
Quartz 02 si 96-900-5020 0.0000
Quartz 02 Si 96-900-5021 0.0000
Quartz 02 si 96-900-5022 0.0000
Quartz 02 si 96-900-5023 0.0000
Quartz 02 Si 96-900-5024 0.0000
Quartz 02 si 96-900-5025 0.0000
Quartz 02 si 96-900-5026 0.0000
Quartz 02 Si 96-900-5027 0.0000
Quartz 02 Si 96-900-5028 0.0000
Quartz 02 si 96-900-5029 0.0000
Quartz 02 si 96-900-5030 0.0000
Quartz 02 si 96-900-5031 0.0000
Quartz 02 Si 96-900-5032 0.0000
Quartz 02 si 96-900-5033 0.0000
Quartz 02 si 96-900-5034 0.0000
Maghemite Fe2 03 96-900-6317 0.0000
Ay ? Fe2 O3 96-900-6318 0.0000
Fe3 04 96-900-6319 0.0000
02 Si 96-900-7379 0.0000
02 Si 96-900-8093 0.0000
02 Si 96-900-8094 0.0000
Al1.2 Fe2.482 H10 Mg2.518 018 Si3.896-900-9234 0.0000
02 Si 96-900-9667 0.0000
Cu4H10 0128 96-900-9716 0.0000
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Diffraction Pattern Graphics

Experimental pattern: MANJA-1-JAM-6-M

950 4 Calculated pattern (exp. peaks) (Rp=157 %)

850+ [96-500-9234] Al 2 Fe2 482 H10 Mg2 518 018 S3.8 Chamosite (3.4%)
6-500-0¢ 5 Hé 012 P2 Pssudomaischite (%

{98.901.3896] Cu4 H10 012 S Langite (3.8%)

€ 2

T B o

€2 O3 Maghemie (0 9%

T
10.00 ¢ ) .
Cu-Ka (1541874 4) 2theta
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Lampiran 3 Hasil Analisis AAS

Optimized using
trial version
www.balesio.com

70



71

FORMULIR NO:

Tanggal Berlaku : 1 April 2019
FSOP-7.8-LPPS-FMIPAUH-01.4

Edisi/Revisi Ke :1/0
LAB. PPS FMIPA REKAMAN HASIL ANALISIS
Halaman :2/3
UNHAS
[Cu] yang
Kode Sampel Bwocen [Cu] o (S xt dilaporkan
(mg/L) (kali)  (mg/L) (mg/L=ppm)
00688  0.63
LPPS.A.2312-10/8a
0.0694 064 1000 633.98 633.98
Rata-Rata = 00691 0.6340
[Cu] yang
Absorba ( Cu] xf
Kode Sampel sorben: (] b B e
(mg/L) (kali)  (mg/L) (mg/L=ppm)
0.0627  0.57
LPPS.A.2312-10/8b
0.0612 056 1000 564.56 564.56
Rata-Rata = 0.0620  0.5646
0.0615  0.56
LPPS.A.2312-10/8¢
0.0609 055 1000 557.28 557.28
Rata-Rata = 00612 05573
00717  0.66
LPPS.A.2312-10/8d
00721 066 1000 661.17 661.17
Rata-Rata = 00719  0.6612
0.0683  0.63
LPPS.A.2312-10/8e
0.0692 063 1000 630.58 630.58
Rata-Rata = 0.0688  0.6306
0.0706  0.65
LPPS.A.2312-10/8f
00701 064 1000  646.12 646.12
Rata-Rata = 00704  0.6461
0.0678  0.62
LPPS.A.2312-10/8g
0.0681 062 1000 622.82 622.82
Rata-Rata = 00680 06228

No. Dok: FSOP-7.8-LPPS-FMIPAUH-01.1
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Lampiran 4 Perhitungan Pengenceran Asam Klorida

Densitas =1,18 g/mL
Massa molekul relatif (Mr) = 36,5 g/mL
V larutan =1000 mL
% larutan =32%

%massa x densitas xV

Molaritas (M) = —

32% x 1,18-L x 1000 mL
— mL

36,5 g/mol
=10,34
1. Larutan1 M
MiV1 =M>V2
10,34 x V1= 1 x 150 mL
Vl — 1x 150mL
10,34
=14,50 mL
2. Larutan2 M
MiV1 =MyV,
10,34 x V1= 2 x 150 mL
Vl — 2x150mL
10,34
=29,01 mL
3. Larutan4 M
MiV1 =M>V2
10,34 x V1= 4 x 150 mL
Vl — 4 x 150 mL
10,34
=58,02 mL

4, Larutan 6 M
MiV1 =MyV,
34 x V1= 6 x 150 mL

Vi = 6 x 150 mL
10,34
= 87,04 mL
Optimized using
trial version
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LAMPIRAN 5
PERHITUNGAN RECOVERY Cu
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Lampiran 5 Perhitungan Tingkat Pelindian Cu

Kadar hasil pelindian (mg/L))x Volume (L)
Kadar awal (mg/kg) x massa (kg)

Tingkat pelindian =

1.  Pelindian 1 jam 1 molar

Kadar hasil pelindian (mg/L))x Volume (L)

x 100%

Tingkat pelindian Cu= Kadar awal (mg/kg )x massa (kg)

Tingkat pelindian C 633,98 x 0,05 100%
= X
1ng a pe Indlan cu 2318,53X0,015 0

)

34,77
Tingkat pelindian Cu=91,15%

Tingkat pelindian Cu= % 100%

2. Pelindian 1 jam 2 molar

Kadar hasil pelindian (mg/L))x Volume (L)

x 100%

% 100%

Tingkat pelindian Cu= Kadar awal (mg/kg )x massa (kg)

Tingkat pelindian Cue o202 %05 000,
Hekat penaIan Lt 5318,53 x 0,015 °

[ingkat pelindian C _28,22 100%
= X
IngkKat pelindian Lu 34,77 0

Tingkat pelindian Cu= 81,17%

3. Pelindian 1 jam 4 molar

Kadar hasil pelindian (mg/L))x Volume (L)

Tingkat pelindian Cu= Kadar awal (mg/kg )x massa (kg)

Tingkat pelindian Cuz —> 20X 005 000,
= X
lng a pe Indlan vu 2318,53)(0,015 0

)

34,77
Tingkat pelindian Cu = 80,12%

Tingkat pelindian Cu= % 100%

4.  Pelindian 1 jam 6 molar

Kadar hasil pelindian (mg/L))x Volume (L)

x 100%

% 100%

t pelindian Cu=
it pelindian Cu Kadar awal (mg/kg )x massa (kg)

Optimized using
trial version
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5.

Tingkat pelindian Cu=

6.

Tingkat pelindian Cu=

7.

Tingkat pelindian Cu=

Optimized using
trial version
www.balesio.com

Tingkat pelindian Cuz 20wt X005 000
= X
lng a pe 1ndlan cwu 2318,53)(0,015 0

)

34,77
Tingkat pelindian Cu= 95,06%

Tingkat pelindian Cu= % 100%

Pelindian 0,5 jam 2 molar

Kadar hasil pelindian (mg/L))x Volume (L)

Kadar awal (mg/kg )x massa (kg)

Tingkat pelindian Cu=—oo20 X 005100,
Hekat penaIan Lt 5318,53 x 0,015 °

)

34,77
Tingkat pelindian Cu= 90,66%

Tingkat pelindian Cu= x 100%

Pelindian 1 jam 2 molar

Kadar hasil pelindian (mg/L))x Volume (L)

Kadar awal (mg/kg )x massa (kg)

Tingkat pelindian Cuz — o280 X005 00,
== X
lng a peln 1an .u 2318,53)(0,015 0

)

34,77
Tingkat pelindian Cu= 81,17%

Tingkat pelindian Cu= x 100%

Pelindian 1,5 jam 2 molar

Kadar hasil pelindian (mg/L))x Volume (L)

Kadar awal (mg/kg )x massa (kg)

Tingkat pelindian Cu= 64612x 0,05 % 100%
2318,53x 0,015

32,31

34,77

Tingkat pelindian Cu= 92,89%

Tingkat pelindian Cu= % 100%

‘indian 2 jam 2 molar

Kadar hasil pelindian (mg/L))x Volume (L)

t pelindian Cu=
it pelindian Cu Kadar awal (mg/kg )x massa (kg)

% 100%

x 100%

x 100%

x 100%
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lingkat pelindianCu= ‘ ‘ 100%
X
ng pelnd 2318,53X0,015 °

)

34,77
Tingkat pelindian Cu= 89,54%

% 100%

Tingkat pelindian Cu=
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KARTU KONSULTASI
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Lampiran 6 Kartu Konsultasi

Lampiran B 10

Kartu Konsultasi Tugas Akhir

JUDUL: STuDy  geSTRAER TemaAcA DARL BidlH  OKs1DA
DENGAN  MENGAUNAKAN  PELARUT ASAM  FLORIOA

(Konsuitasi minimal 8 kali)
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