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LAMPIRAN 1
HASIL PERHITUNGAN ANALISIS PROKSIMAT SAMPEL AWAL
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1. Analisis Kandungan Air (Moisture Content)

Analisis kadar air dapat dihitung dengan menggunakan rumus:

w2 -w3

Keterangan:

W1 = Berat cawan (gram)

W?2 = Berat cawan + sampel (gram)

W3 = Berat cawan + sampel setelah dipanaskan (gram)
Maka,

w2 -w3
w2 -wi
13,7036 — 13,6898
13,7036 —12,7036

MC (%) = 0,0138 x 100%
=1,38%
2. Analisis Kandungan Abu (Ash Content)
Analisis kandungan abu dapat dihitung dengan menggunakan rumus:

w3-w1i
w2-w1i

X 100%

MC (%) =

MC (%) = x 100%

AC (%) = x 100%
Keterangan:

W1 = Berat cawan (gram)

W2 = Berat cawan + sampel (gram)

W3 = Berat cawan + sampel setelah dipanaskan (gram)

Maka,
AC (%) = ->—= x 100%
AC (%) — 12,0848 — 12,0149 X 100%

13,0149 — 12,0149
AC (%) = 0,0699 x 100%
=6,99%
3. Analisis Kandungan Zat Terbang (Volatille Matter)

Analisis kandungan zat terbang dapat dihitung dengan menggunakan rumus:

w2-w3
w2-wi

VM (%) = x 100%
Keterangan:

W1 = Berat cawan + tutup (gram)

“Berat cawan + tutup + sampel (gram)

Berat cawan + tutup + sampel setelah dipanaskan (gram)
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w2-w3
w2-wi
20,2407-19,7996
20,2407-19,2407

x 100%

VM (%) =

VM (%) = x 100%
VM (%) = 0,4411 x 100%
=44,11%
4. Analisis Kandungan Karbon Tertambat (Fixed Carbon)

Analisis kandungan karbon tertambat dapat dihitung dengan menggunakan rumus:

FC =100% - (MC + VM + AC)

Keterangan:

FC = Fixed Carbon (%)

MC = Moisture Content (%)

VM = Volatille Matter (%)

AC = Ash Content (%)

Maka,
FC =100% - (MC + VM + AC)
FC =100% - (1,38 + 44,11 + 6,99)
FC =47,52%
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LAMPIRAN 2

HASIL PERHITUNGAN REDUKSI KADAR SULFUR (DESULFURISASI)
BATUBARA SETELAH PENCUCIAN BATUBARA
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Hasil Perhitungan Reduksi Sulfur (Desulfurisasi)
Setelah Pencucian Batubara

1. Percobaan1 M 4 Jam

Kadar sulfur awal (%) - Kadar sulfur akhir (%

)
X 100%
Kadar sulfur awal (%) 00%

Desulfurisasi (%) =

2,39-1,99
2,39

Desulfurisasi (%) = 16,73%
2. Percobaan 2 M 4 Jam

Desulfurisasi (%) = X 100%

Kadar sulfur awal (%) - Kadar sulfur akhir (%
Kadar sulfur awal (%)

x 100%

) % 100%

Desulfurisasi (%) =

2,39 -1,98
2,39

Desulfurisasi (%) =

Desulfurisasi (%) = 17,15%

3. Percobaan 3 M 4 Jam

Kadar sulfur awal (%) - Kadar sulfur akhir (%
Kadar sulfur awal (%)

Desulfurisasi (%) = ) x 100%

2,39 -2,00
2,39

Desulfurisasi (%) = x 100%

Desulfurisasi (%) = 16,31%

4. Percobaan 4 M 4 Jam
Kadar sulfur awal (%) - Kadar sulfur akhir (%)

Desulfurisasi (%) = Kadar sulfor awal (%) x 100%
Desulfurisasi (%) = 2'32,;91’95 x 100%
Desulfurisasi (%) = 18,41%
5. Percobaan 4 M 2 Jam
Desulfurisasi (%) = <24 Sulfurg;:r(:fl)f;iﬁr(S;:)f”r akhir ) + 100%
Desulfurisasi (%) = 2'32,'3;’99 x 100%
Desulfurisasi (%) = 16,73%
6. Percobaan 4 M 6 Jam
Desulfurisasi (%) = <24 Smf”r;:;:r(:ﬁl)f;if;r;;:)f” rakir %) x 100%
Desulfurisasi (%) = 2’327'35’04 x 100%
Desulfurisasi (%) = 14,64%
~~"""baan 4 M 8 Jam
esulfurisasi (%) = 24 Sulfurzﬁir(:ﬁl) f;rif;r;;j)fur akhir C0) » 100%
esulfurisasi (%) = % x 100%

esulfurisasi (%) = 17,57%
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HASIL ANALISIS XRD
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Match! Phase Analysis Report

Sample: BB-EGI

Sample Data

File name BB-EGL.txt

File path EJ/PROPOSAL KP DAN TA/JANALISIS XRD/EGI
Data collected Mar 13, 2024 11:41:41
Data range 5.000° - 70.000°
Original data range 5.000° - 70.000°
Number of points 3251

Step size 0.020

Rietveld refinement converged No

Alpha2 subtracted No

Background subtr. No

Data smoothed Yes

Radiation X-rays

Wavelength 1.541874 A

Analysis Results

Phase composition (Weight %) Elemental composition (Weight %)
0 9%
Quartz (14.2%) SJ'B‘M
/___._A__—-A. —-“_“\
Pyrite (0.1%)
/ Kaisilte (8.5%)
-
Al (29 2%)
~ 0 (80.4%)
Gibbsite (77 3%) /
Index Amount (%) Name Formula sum Element Amount (weight %)
A 14.2 Quartz 02 si o 60.4%(")
B e Purite Fe 2 Al 29.2%
8.5 Kalsilite AlK O4 S|
D 77.3 Gibbsite Al O3 K
16.5 Unidentified peak area
Fe 0.0%
Amounts calculated by RIR (Reference Intensity Ratio) method *LE (sum) 60.4%
Details of identified phases
A: Quartz (14.2 %)’
Formula sum 02 si
Entry number 96-901-1494
Figure-of-Merit (FoM) 0.584139"
Total number of peaks 140
Peaks in range 140
Peaks matched 14
Intensity scale factor 0.09"
P3121S
'm trigonal (hexagonal axes)
a=4.9210 Ac= 54163 A
299
2.635 glem?

Glinnemann J., King H. E., Schulz H., Hahn T, La Placa S. J., Dacol F., "Crystal structures of the low-
temperature quartz-type phases of SiO2 and GeO2at elevated pressure P = room pressure”, Zeitschrift fur
Kristallographie 198, 177-212 (1992)
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B: Pyrite (0.1 %)’
Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

ic

Calc. density
Reference

C: Kalsilite (8.5 %)’
Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

lic

Calc. density
Reference

D: Gibbsite (77.3 %)
Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range

Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

e

Calc. density
Reference

72

Fe S2

96-900-0596

0.579169"

66

66

16

0.00°

P1

triclinic (anorthic)

a=5.4166 A b= 5.4166 A c= 5.4166 A a= 90.000° $= 90.000 ° y=90.000 °
0.99

5.015 g/lem?®

Bayliss P., "Crystal structure refinement of a weakly anisotropic pyrite", American Mineralogist 62, 1168-1172
(1977)

AlK 04 Si

96-901-7540

0.634494"

244

244

23

0.04"

P63

hexagonal

a=5.1510 A c= 8.6900 A
2.16

2,631 glcm?

Andou Y., Kawahara A., "The refinement of the structure of synthetic kalsilite", Mineralogical Journal 12, 153-
161 (1984)

Al O3

96-901-5977

0.663729"

996

996

76

0.28"

P121n1

monoclinic

a=8.6410 A b= 5.0700 A c= 9.7200 A = 85.430 °
1.79

2.347 glcm*

Megaw H., "The crystal structure of Hydrargillite Al (O H)3_cod_database_code 1011081", Zeitschrift fur
Kristallographie 87, 185-204 (1934)

()2theta values have been shifted internally for the calculation of the amounts, the intensity scaling factors as well as the figure-of-merit (FoM), due to
the active search-match option ‘Automatic zero point adaption".

Name

lodargyrite

Molybdenum(lll) catena-phosphate
Caesium rhenate(VIl)

Caesium rhenate

Silicon oxide - $-alpha (Quartz low)
Quartz

Quartz

Quartz

Quartz

Silicon oxide $-alpha (Quartz low)
Silicon oxide (Quartz)

Quartz

Silicon oxide $-alpha (Quartz low)
Qual

(Quartz low)

Candidates

Formula Entry No. FoM

Agl 96-901-1695 0.6224
Mo 09 P3 96-100-1603 0.6073
Cs 04 Re 96-101-0427 0.6062
Cs 04 Re 96-101-0066 0.6053
F3 Ga 96-810-0894 0.6041
02si 96-101-1177 0.5645
02si 96-901-1494 0.5622
02si 96-900-9667 0.5619
02si 96-901-0145 0.5606
02si 96-901-0147 0.5597
02Ssi 96-101-1173 0.5589
02si 96-500-0036 0.5589
02si 96-900-5019 0.5583
02Ssi 96-101-1098 0.5564
02si 96-901-0146 0.5564
02si 96-901-2601 0.5563
02si 96-101-1160 0.5561
02si 96-900-0776 0.5560
02Ssi 96-901-3322 0.5558
02SsSi 96-900-5018 0.5555
02si 96-900-5020 0.5546
02Ssi 96-900-5021 0.5494
02Si 96-901-5023 0.5480
02si 96-900-5022 0.5478
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Quartz 02 si 96-900-5023 0.5478
Quartz 02si 96-900-5024 0.5218
Quartz 02 si 96-900-5025 0.4961
Quartz 02Ssi 96-900-7379 0.4740
Pyrite Fe S2 96-900-0596 0.3991
Pyrite Fe S2 96-156-4891 0.3846
Pyrite Fe S2 96-901-5843 0.3822
Pyrite Fe S2 96-900-0595 0.3791
FeS2 (pyrite at 1 atm) Fe S2 96-154-4892 0.3789
Pyrite Fe S2 96-901-3070 0.3758
Iron persulfide (Pyrite) Fe S2 96-500-0116 0.3754
Pyrite As0.54 Fe S1.46 96-901-3072 0.3724
Pyrite As0.026 Fe S1.974 96-901-3071 0.3677
Pyrrhotite Fe4.509 S5 96-901-6892 0.3021
Arsenopyrite AsFe S 96-901-6640 0.2628
Iron arsenide sulfide (1/1/1) (Arsenopyrite) AsFe S 96-101-0914 0.0000
Copper iron sulfide (Chalcopyrite) CuFe S2 96-101-0930 0.0000
Copper iron sulfide (Chalcopyrite) Cu Fe S2 96-101-0941 0.0000
Aluminium silicate hydroxide * (Kaolinite 2M) AI2 H4 09 Si2 96-101-1046 0.0000
Iron sulfide (.95/1.05) (Pyrrhotite 1T subcell) Fe0.95 S1.05 96-101-1179 0.0000
Iron sulfide (1.05/.95) (Pyrrhotite) Fe1.05 S0.95 96-101-1180 0.0000
Silicon oxide - \b (Quartz high) 02 si 96-101-1201 0.0000
Silicon oxide (Quartz high) 02Si 96-110-0020 0.0000
FeS2 (pyrite at 3.1 GPa) Fe S2 96-154-4893 0.0000
FeS2 (pyrite at 4.2 GPa) Fe S2 96-154-4894 0.0000
Kaolinite Al2 H4 09 Si2 96-155-0599 0.0000
Kaolinite K-1 Al2 H4 09 Si2 96-156-6358 0.0000
Kaolinite K-II Al2 H4 09 Si2 96-156-6359 0.0000
and 62 others...

Search-Match
Settings
Reference database used COD-Inorg 2023.06.06
Automatic zeropoint adaptation Yes
Downgrade entries with low scaling factorsYes
Minimum figure-of-merit (FoM) 0.60
2theta window for peak corr. 0.30 deg.
Minimum rel. int. for peak corr. 0
Parameter/influence 2theta 0.50
Parameter/influence intensities 0.50
Parameter multiple/single phase(s) 0.50

Criteria for entries added by user

Reference:

Entry number: 96-101-1098;96-101-1160;96-101-1173;96-101-1177;96-101-1201;96-110-0020;96-500-0036;96-900-
0776;96-900-0777;96-900-0778;96-900-0779;96-900-0780;96-900-0781;96-900-5018,96-900-50 19;96-900-
5020;96-900-5021;96-900-5022;96-900-5023;96-900-5024,96-900-5025;96-900-5026 ;96-900-5027;96-900-
5028;96-900-5029;96-900-5030;96-900-5031;96-900-5032;96-900-5033;96-900-5034;96-900-7379;96-900-
8093;96-900-8094;96-900-9667;96-901-0145;96-901-0146;96-901-0147;96-901-1494,96-901-1495;96-901-
1496;96-901-1497,96-901-2601,96-901-2602;96-90 1-2603,96-901-2604,96-901-2605,96-901-2606,96-901-
3322,96-901-5023;96-101-1046,96-155-0599,96-156-6358,96-156-6 359,96-156-6360,96-900-9231,96-900-
9235;96-901-5000;96-901-7767,96-901-7768;96-101-0914;96-101-0930;96-101-0941,96-154-4892;96-154-
4893;96-154-4894,96-156-4891,96-210-4742;96-210-474 3,96-210-4753;96-210-4754,96-500-0116,96-7 24-
2111,96-900-0110,96-900-0595;96-900-0596,;96-900-6171;96-900-6172;96-900-7573;96-901-0012;96-901-
3070;96-901-3071;96-901-3072;96-901-3409;96-90 1-3698,96-901-5006;96-901-5235,96-901-56 37;96-901-
5843,;96-901-6640;96-101-1179;96-101-1180;96-210-47 35;96-210-4736,;96-210-4739;96-210-4740;96-210-
4741;96-210-4750;96-210-4751,96-210-4752;96-500-0092,96-901-3689;96-901-3705,96-901-6892;96-901-
6893,96-901-6894,;96-901-7804,96-901-7805

Peak List
No. 2theta [°] d [A] 10 (peak height) Counts (peak area) FWHM Matched

1 16.30 5.4336 361.54 134.92 1.4400 B

2 17.54 5.0522 358.16 48.26 0.5200

3 18.06 4.9079 331.41 371.02 4.3200 D

- 19.74 4.4938 519.78 75.43 0.5600 CcD

5 20.30 4.3711 364.37 392.82 4.1600 cD

6 20.70 4.2911 365.63 69.84 0.4000 AD
22.30 3.9834 395.61 643.84 6.2800 cD
24.86 3.5787 466.41 285.25 2.3600
25.30 3.5203 407.82 77.90 0.4000 D
26.60 3.3484 1000.00 72.56 0.2800 AD
28.48 3.1341 233.28 77.38 1.2800 B,C.D
32.94 2.7192 157.62 19.13 0.4683 B,D
34.70 2.5852 94.53 6.86 0.2800 Cc
37.02 24284 131.86 20.06 0.5869 B,C.D
38.00 2.3680 113.06 21.06 0.7189 D
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— LECO

EMPOWERING RESULTS

Overview
* Name: SAMPEL AWAL * Method: BB_ADB * Sulfur Average: 2.39 %
* Number of Included Replicates: 2 * Description: * Set 1D: 0000000000002C70
* Analysis Date: 07/12/2023 13:36:31
Replicates "

Sample Mass Comments Sulfur Analysis Date
© 02001g 235% 07/12/2023 13:33:26
® 020059 242% 07/12/2023 13:36:31
Overview
* Name: 1M - 4 JAM * Method: BB_ADB * Sulfur Average: 1.99 %
* Number of Included Replicates: 2 * Description: * Set ID: 0000000000002C80
* Analysis Date: 07/12/2023 13:53:49
Replicates

Sample Mass Comments Sulfur Analysis Date
© 02003g 197 % 07/12/2023 13:51:.02
® 0.2000g 2,00 % 07/12/2023 13:53:49
Overview
* Name: 2M - 4 JAM * Method: BB_ADB * Sulfur Average: 1,98 %
* Number of Included Replicates: 2 * Description: * Set ID: 0000000000002C89
* Analysis Date: 07/12/2023 14:05:02
Replicates

Sample Mass Comments Sulfur Analysis Date
© 02001g 1,98 % 07/12/2023 14:01:46
@ 020029 198 % 071272023 14:05.02
Overview
* Name: 3M -4 JAM * Methed: BB_ADB * Sulfur Average: 2,00 %
* Number of Included Replicates: 2 * Description: * Set ID: 0000000000002C8C
* Analysis Date: 07/12/2023 14:11:16
Replicates

Sample Mass Comments Sulfur Analysis Date
@ 020009 2,00 % 07/12/2023 14:08:03
® 0.2003g 2,00 % 07/12/2023 14:11:16
Overview
* Name:. 4M - 4 JAM * Method: BB_ADB * Sulfur Average: 1,95 %
* Number of Induded Replicates: 2 * Description: * Set ID: 0000000000002C92
* Analysis Date: 07/12/2023 14:22:25
Replicates

Sample Mass Comments Sulfur Analysis Date
© 020009 194 % 07/12/2023 14:19:45
@® 020009 1,96 % 07/12/2023 14:22:25
Overview
* Name: 4M - 2 JAM * Method: BB_ADB * Sulfur Average: 1,99 %
= Number of Included Replicates: 2 * Descnption: * Set ID: 0000000000002C96
* Analysis Date: 07/12/2023 14:27:32
Replicates

Sample Mass Comments Sulfur Analysis Date
© 02000g 199 % 0711272023 14:25:01
@ 02001g 2,00 % 071212023 14:27:32
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“ LECO

/ = EMPOWTRING RESULTS
Overview
* Name: 4M - 6 JAM * Method: BB_ADB * Sulfur Average: 2,04 %
* Number of Indluded Replicates: 2 * Description: * Set ID: 0000000000002C9C
* Analysis Date: 07/12/2023 14:33:13
Replicates
Sample Mass Comments Sulfur Analysis Date
© 020029 202% 07/12/2023 14:30:34
® 02003g 205% 07/12/2023 14:33.13
Overview
* Name: 4M - B JAM * Method: BB_ADB * Sulfur Average: 1.97 %
* Number of Included Replicates: 2 * Descnption: * Set ID: 0000000000002C9D
* Analysis Date: 07/12/2023 14:39.08
Replicates
Sample Mass Comments Sulfur Analysis Date
© 020039 197 % 07/12/2023 14:35:51
@ 02003g 197 % 07/12/2023 14:39.08
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LABORATORIUM MOTOR BAKAR
DEPARTEMEN TEKNIK MESIN
UNIVERSITAS HASANUDDIN

FAKULTAS TEKNIK

Jalan Poros Malino Km 6 Bontomarannu (92171) Gowa Sulawesi Selatan
Telp (0411) S8601S, 586162 Fax S|

SURAT KETERANGAN HASIL ANALISIS SAMPEL
Nomor : 12/LMB-FT/UH/2023

Yang bertanda tangan dibawah ini kepala laboratorium motor bakar menerangkan bahwa:

Nama : Regina Frensya
NIM :DI111201034
Parameter Uji : Nilai Kalor
Peralatan : Bomcalorimeter
Jenis Sampel : Batubara
Tanggal Uji : 24 November 2023
No. Kode Sampel (::::VK;;;)
6.043
1. Batubara (25.286 ki/kg)
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LABORATORIUM MOTOR BAKAR
DEPARTEMEN TEKNIK MESIN
UNIVERSITAS HASANUDDIN
FAKULTAS TEKNIK

Jalan Poros Malino Km 6 Bontomarannu (92171) Gowa Sulawesi Selatan
Telp. (0411) 586015, 586162 Fax (0411) 586015

84

Optimized using
trial version
www.balesio.com

Lampiran

FOTO CAWAN HASIL PENGUJIAN




Optimized using
trial version
www.balesio.com

LAMPIRAN 6
KARTU KONSULTASI

85



86

Lampiran B 10

Kartu Konsultasi Tugas Akhir
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