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LAMPIRAN

Lampiran 1. Tabel Data Hasil Pengujian Kerapatan Biopelet

Kerapatan
Ukuran Kombinasi | Ulangan | Ulangan | Ulangan | Ulangan | Ulangan | Rata-
Partilel 1 2 3 4 5 rata
1 0,62 0,58 0,55 0,57 0,58 0,58
(1:1)
A 2 0,62 0,48 0,64 0,57 0,64 0,59
(60 Mesh) (1:2)
3 0,62 0,58 0,60 0,61 0,60 0,60
(2:1)
4 0,58 0,57 0,62 0,59 0,59 0,59
(1:0)
5 0,59 0,64 0,66 0,64 0,63 0,63
(0:1)
1 0,65 0,67 0,61 0,63 0,75 0,66
(1:1)
B 2 0,70 0,73 0,72 0,72 0,72 0,72
(80 Mesh) (1:2)
3 0,69 0,73 0,67 0,72 0,79 0,72
(2:1)
4 0,62 0,73 0,74 0,67 0,71 0,69
(1:0)
5 0,64 0,66 0,61 0,61 0,63 0,63
(0:1)
1 0,62 0,66 0,72 0,62 0,68 0,66
(1:1)
C 2 0,61 0,66 0,62 0,56 0,59 0,61
(100 mesh) (1:2)
3 0,60 0,70 0,64 0,63 0,74 0,66
(2:1)
4 0,70 0,65 0,72 0,70 0,67 0,69
(1:0)
5 0,77 0,71 0,73 0,74 0,74 0,74
(0:1)
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Lampiran 2. Data Hasil Pengujian Kadar Air

Kadar Air
Ukuran Kombinasi | Ulangan | Ulangan | Ulangan | Ulangan | Ulangan | Rata-
partikel 1 2 3 4 5 rata
1 9,01 8,98 9,27 9,26 9,33 9,17
(1:1)
A 2 9,00 9,21 8,59 8,32 8,63 8,75
(60 Mesh) (1:2)
3 9,32 8,51 8,80 8,96 8,89 8,89
(2:1)
4 9,38 8,61 8,71 8,40 8,50 8,72
(1:0)
5 7,47 7,67 7,63 7,32 8,78 7,77
(0:1)
1 9,44 8,49 8,96 9,27 8,82 8,99
(1:1)
B 2 8,56 8,74 8,67 8,85 9,31 8,83
(80 Mesh) (1:2)
3 9,00 8,66 9,33 8,77 9,43 9,04
(2:1)
4 8,97 8,71 8,01 8,04 8,43 8,43
(1:0)
5 7,36 4,48 7,46 9,12 9,44 7,57
(0:1)
1 9,12 8,46 8,23 8,99 8,68 8,69
(1:1)
C 2 9,07 8,81 8,34 8,24 8,34 8,56
(100 mesh) (1:2)
3 8,59 8,58 8,61 8,39 8,26 8,49
(2:1)
4 8,17 7,28 8,21 7,22 8,21 7,82
(1:0)
5 7,52 8,64 8,44 7,45 6,18 7,65
(0:1)
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Lampiran 3. Data Hasil Pengujian Zat Menguap

Zat Menguap

Ukuran Kombinasi | Ulangan | Ulangan | Ulangan | Ulangan | Ulangan | Rata-
partikel 1 2 3 4 5 rata
1 79,65 80,75 80,38 79,65 80,13 80,11
(1:1)
2 84,62 79,84 79,95 79,57 79,59 80,71
A (1:2)
(60 Mesh) 3 79,55 79,34 79,92 80,24 79,64 79,74
(2:1)
4 78,88 79,53 78,39 78,51 76,54 78,37
(1:0)
5 80,41 79,83 79,87 79,38 79,39 79,77
(0:1)
1 76,56 76,78 77,08 77,05 77,88 77,07
(1:1)
2 77,56 77,69 77,35 77,33 76,23 77,23
(1:2)
B 3 75,91 76,65 76,48 76,60 77,78 76,68
(80 Mesh) (2:1)
4 75,13 75,19 78,20 74,96 76,65 76,03
(1:0
5 77,26 78,36 77,59 77,37 78,61 77,84
(0:1)
1 76,57 77,80 77,53 78,05 77,69 77,53
(1:1)
2 81,39 78,62 79,43 79,23 77,11 79,16
C (1:2)
(100 mesh) 3 77,69 77,74 77,79 77,51 77,81 77,71
(2:1)
4 77,54 76,03 75,68 76,29 77,90 76,69
(1:0
5 79,61 80,16 81,05 80,69 79,89 80,28
(0:1)
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Lampiran 4. Hasil Pengujian Kadar Abu

Kadar Abu
Ukuran Kombinasi | Ulangan | Ulangan | Ulangan | Ulangan | Ulangan | Rata-
partikel 1 2 3 4 5 rata
1 1,73 1,88 1,85 1,95 1,94 1,87
(1:1)
2 1,89 1,76 1,59 1,82 1,79 1,77
A (1:2)
(60 Mesh) 3 1,60 1,75 1,85 1,83 1,83 1,77
(2:1)
4 1,76 1,70 1,60 1,60 1,90 1,71
(1:0)
5 1,92 1,88 1,94 1,98 1,91 1,93
0:1)
1 2,65 2,62 2,62 2,54 2,60 2,61
(1:1)
2 2,56 2,45 2,37 2,71 2,54 2,52
(1:2)
B 3 2,92 2,84 2,91 2,77 2,67 2,82
(80 Mesh) (2:1)
4 2,99 3,04 2,92 2,76 3,13 2,97
(1:0
5 2,50 2,59 2,41 2,45 2,50 2,49
(0:1)
1 1,74 1,31 2,70 2,34 2,62 2,14
(1:1)
2 2,55 2,32 2,16 2,45 2,59 2,42
C (1:2)
(100 mesh) 3 2,68 2,58 2,81 2,89 2,70 2,73
(2:1)
4 3,46 3,63 3,51 3,29 3,55 3,49
(1:0
5 2,23 2,13 2,10 2,17 2,22 2,17
(0:1)
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Lampiran 5. Data Hasil Pengujian Karbon Terikat

Karbon Terikat

Ukuran Kombinasi | Ulangan | Ulangan | Ulangan | Ulangan | Ulangan | Rata-
partikel 1 2 3 4 5 rata
1 9,61 8,40 8,50 9,13 8,59 8,85
(1:1)
2 4,49 9,18 9,87 10,29 9,99 8,76
A (1:2)
(60 Mesh) 3 9,52 10,41 9,43 8,97 9,65 9,60
(2:1)
4 9,99 10,16 11,30 11,49 13,06 11,20
(1:0)
5 10,21 10,62 10,56 11,32 9,92 10,52
(0:1)
1 11,35 12,11 11,34 11,14 10,71 11,33
(1:1)
2 11,33 11,12 11,61 11,11 11,93 11,42
(1:2)
B 3 12,17 11,86 11,28 11,86 10,12 11,46
(80 Mesh) (2:1)
4 12,90 13,06 10,87 14,24 11,79 12,57
(1:0
5 12,88 14,57 12,55 11,05 9,45 12,10
(0:1)
1 12,56 12,43 11,54 10,61 11,01 11,63
(1:1)
2 7,00 10,25 10,07 10,08 11,96 9,87
C (1:2)
(100 mesh) 3 11,04 11,10 10,79 11,22 11,23 11,07
(2:1)
4 10,83 13,06 12,60 13,20 10,34 12,00
(1:0
5 10,64 9,06 8,41 9,69 11,71 9,91
(0:1)
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Lampiran 6. Data Hasil Pengujian Nilai Kalor

Nilai Kalor
Ukuran Partikel Kombinasi Kalor
1 3831
(1:1)
2 3797
A (1:2)
(60 Mesh) 3 3927
(2:1)
4 3635
(1:0)
5 3834
(0:1)
1 3728
(1:1)
2 3842
(1:2)
B 3 4279
(80 Mesh) (2:1)
4 3342
(1:0
5 3633
(0:1)
1 3920
(1:1)
2 4094
C (1:2)
(100 mesh) 3 3607
(2:1)
4 3685
(1:0
5 3309
(0:1)
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Lampiran 7. Dokumentasi Pelaksanaan Penelian

Pengeringan Kayu Gamal
dan Lamtoro

Penggilingan Kayu Gamal
dan Lamtoro

Pengayakan serbuk Gamal
dan Lamtoro

Proses Pembuatan Perekat
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2

Pencampuran antara serbuk
Gamal dan Lamtoro

Penimbangan perekat pada
campuran Gamal dan Lamtoro

Penimbangan campuran
Gamal dan Lamtoro

Memasukkan campuran
Gamal dan Lamtoro kedalam
cetakan biopelet
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Pencetakan Biopelet

Pengkondisian Biopelet

Pendinginan Biopelet

Biopelet perbandingan 1:1
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Biopelet perbandingan 1:2

Biopelet perbandingan 2:1

Biopelet Kontrol Gamal

Biopelet Kontrol Lamtoro

39



Pengujian Kerapatan
Biopelet

Pengujian Kadar Air
Biopelet

Pengujian Zat Menguap
Biopelet

Pengujian Kadar Abu
Biopelet
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Lampiran 8. Data Hasil Uji Analisis Kerapatan Biopelet

Tests of Between-Subjects Effects

Dependent Variable: Kerapatan

Type Il Sum of

Source Squares df Mean Square F Sig.

Intercept Hypothesis 31.873 1 31.873  13324.297 .000
Error .010 4 .0022

Ulangan Hypothesis .010 4 .002 1.442 .305
Error .013 8 .002°

Ukuran_Partikel Hypothesis .106 2 .053 31.868 .000
Error .013 8 .002°

Ukuran_Partikel * Ulangan  Hypothesis .013 8 .002 1.243 .295
Error .064 48 .001°¢

Kombinasi Hypothesis .013 4 .003 2.455 .058
Error .064 48 .001°

Ukuran_Partikel * Hypothesis .072 8 .009 6.737 .000

Kombinasi Error 064 48 .001¢

a. MS(Ulangan)

b. MS(Ukuran_Partikel * Ulangan)

¢. MS(Error)

Lampiran 9. Uji Lanjut Duncan Kerapatan Berdasarkan Ukuran Partikel

Kerapatan

Duncan?®
Subset

Ukuran Partikel N 1 2
60 mesh 25 .599332
100 mesh 25 671677
80 mesh 25 .684693
Sig. 1.000 214
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Lampiran 10.Uji Lanjut Duncan Kerapatan Berdasarkan Kombinasi

Kerapatan

Duncan?®
Subset

Kombinasi N 1 2
1:1 15 .634070
1:2 15 .638384 .638384
1:0 15 .657708 .657708
2:1 15 .662107 .662107
0:1 15 667235
Sig. .059 .052

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = ,001.

a. Uses Harmonic Mean Sample Size = 15,000.

b. Alpha = 0,05.

Lampiran 11. Uji Analisis Kadar Air Biopelet

Tests of Between-Subjects Effects

Dependent Variable: Kadar Air

Type 111 Sum of

Source Squares df Mean Square F Sig.

Ulangan Hypothesis 1.555 4 .389 .672 .630
Error 4.632 8 5792

Ukuran_Partikel Hypothesis 2.462 2 1.231 2.126 .182
Error 4.632 8 5792

Ukuran_Partikel * Ulangan  Hypothesis 4.632 8 579 1.365 .236
Error 20.358 48 4240

Kombinasi Hypothesis 16.109 4 4.027 9.496 .000
Error 20.358 48 4240

Ukuran_Partikel * Hypothesis 1.358 8 170 400 915

Kombinasi Error 20.358 48 424P

a. MS(Ukuran_Partikel * Ulangan)

b. MS(Error)



Lampiran 12. Uji Lanjut Duncan Kadar Air Biopelet Berdasarkan Ukuran Partikel

Kadar Air
Duncan?P
Subset

Ukuran Partikel N 1 2

100 mesh 25 8.240746

80 mesh 25 8.572357 8.572357
60 mesh 25 8.661998
Sig. .078 .629

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .424.

a. Uses Harmonic Mean Sample Size = 25.000.

b. Alpha = 0,05.

Lampiran 13. Uji Lanjut Duncan Kadar Air Biopelet Berdasarkan Kombinasi

Kadar Air
Duncan®P
Subset

Kombinasi 1 2 3

0:1 15 7.663979

1:0 15 8.322940

1:2 15 8.712701 8.712701
2:1 15 8.805835 8.805835
1:1 15 8.953047
Sig. 1.000 .060 347

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = ,424.

a. Uses Harmonic Mean Sample Size = 15,000.

b. Alpha = 0,05.
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Lampiran 14. Uji Analisis Kadar Zat Menguap

Tests of Between-Subjects Effects

Dependent Variable: Zat Menguao

Type Il Sum of

Source Squares df Mean Square F Sig.

Intercept Hypothesis 460146.077 1 460146.077 1075297.808 .000
Error 1.712 4 4282

Ulangan Hypothesis 1.712 4 428 373 .822
Error 9.188 8 1.148°

Ukuran_Partikel Hypothesis 96.087 2 48.043 41.832 .000
Error 9.188 8 1.148°

Ukuran_Partikel * Ulangan  Hypothesis 9.188 8 1.148 1.228 .303
Error 44.881 48 .935¢

Kombinasi Hypothesis 48.256 4 12.064 12.902 .000
Error 44.881 48 .935¢

Ukuran_Partikel * Hypothesis 16.545 8 2.068 2.212 .043

Kombinasi Error 44.881 48 .935°¢

a. MS(Ulangan)

b. MS(Ukuran_Partikel * Ulangan)

¢. MS(Error)

Lampiran 15. Uji Lanjut Kadar Zat Menguap Berdasarkan Ukuran Partikel

Zat Menguap

Duncana,b
Subset
Ukuran Partikel 1 2 3
80 mesh 25 76.970212
100 mesh 25 78.272797
60 mesh 25 79.741095
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = ,935.

a. Uses Harmonic Mean Sample Size = 25,000.
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Lampiran 16. Uji Lanjut Kadar Zat Menguap Berdasarkan Ukuran

Partikel
Zat Menguap
Duncan?P
Subset
Kombinasi N 1 2 3
1:0 15 77.027992
2:1 15 78.043473
1:1 15 78.237654
1:2 15 79.033226
0:1 15 79.297830
Sig. 1.000 585 457

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = ,935.

a. Uses Harmonic Mean Sample Size = 15,000.

b. Alpha = 0,05.

Lampiran 17. Uji Analisis statistik Kadar Abu

Tests of Between-Subjects Effects

Dependent Variable: Kadar Abu

Type 11 Sum of

Source Squares df Mean Square F Sig.

Intercept Hypothesis 417.920 1 417.920  11794.926 .000
Error .142 4 .0352

Ulangan Hypothesis .142 4 .035 1.064 434
Error .266 8 .033°

Ukuran_Partikel Hypothesis 11.461 2 5.731 172.064 .000
Error .266 8 .033°

Ukuran_Partikel * Ulangan ~ Hypothesis .266 8 .033 .949 486
Error 1.684 48 .035¢

Kombinasi Hypothesis 3.065 4 .766 21.837 .000
Error 1.684 48 .035°¢

Ukuran_Partikel * Hypothesis 4.123 8 515 14.689 .000

Kombinasi Error 1.684 48 .035°¢

a. MS(Ulangan)

b. MS(Ukuran_Partikel * Ulangan)
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Lampiran 18. Uji Lanjut Duncan Kadar Abu Berdasarkan Ukuran Partikel

Kadar Abu

Duncan?®
Subset

Ukuran Partikel N 1 2
60 mesh 25 1.810326
100 mesh 25 2.589344
80 mesh 25 2.682028
Sig. 1.000 .087

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = ,035.

a. Uses Harmonic Mean Sample Size = 25,000.

b. Alpha = 0,05

Lampiran 19. Uji Lanjut Duncan Kadar Abu Berdasarkan Kombinasi

Kadar Abu
Duncan?P
Subset

Kombinasi 1 2 3

0:1 15 2.194626

1:1 15 2.207127

1:2 15 2.236793

2:1 15 2.441219

1:0 15 2.723064
Sig. .566 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = ,035.

a. Uses Harmonic Mean Sample Size = 15,000.

b. Alpha = 0,05.
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Lampiran 20. Uji Analisis Kadar Karbon Terikat

Tests of Between-Subjects Effects
Dependent Variable: Karbon Tetap

Type Il Sum of

Source Squares df Mean Square F Sig.

Intercept Hypothesis 8779.942 1 8779.942 7304.820 .000
Error 4.808 4 1.2022

Ulangan Hypothesis 4.808 4 1.202 .700 .613
Error 13.737 8 1.717°

UkuranPartikel Hypothesis 49.667 2 24.834 14.462 .002
Error 13.737 8 1.717°

UkuranPartikel * Ulangan Hypothesis 13.737 8 1.717 1.178 .332
Error 69.955 48 1.457¢

Kombinasi Hypothesis 28.917 4 7.229 4.960 .002
Error 69.955 48 1.457¢

UkuranPartikel * Kombinasi  Hypothesis 18.672 8 2.334 1.601 .149
Error 69.955 48 1.457¢

a. MS(Ulangan)

b. MS(UkuranPartikel * Ulangan)

c. MS(Error)

Lampiran 21. Uji Lanjut Ducan Kadar Karbon Terikat

Karbon Tetap
Duncan?®
Subset

Ukuran Partikel N 1 2 3

60 Mesh 25 9.786581

100 Mesh 25 10.897114

80 Mesh 25 11.775403

Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 1,457.

a. Uses Harmonic Mean Sample Size = 25,000.

b. Alpha = 0,05.
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Lampiran 22. Uji Lanjut Ducan Kadar Karbon Terikat

Karbon Tetap

Duncan?®
Subset

Kombinasi N 1 2
1:2 15 10.017281
1:1 15 10.602172
2:1 15 10.709473
0:1 15 10.843565
1:0 15 11.926004
Sig. .092 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 1,457.

a. Uses Harmonic Mean Sample Size = 15,000.

b. Alpha = 0,05.
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Lampiran 23. Hasil Pengujian Nilai Kalor

&

KEMENTERIAN RISET, TEKNOLOGI DAN PENDIDIK AN
TINGGI UNIVERSITAS SEBELAS MARET
FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
LABORATORIUM MIPA TERPADU

JL. Ir. Sutami 364, Kentingan, Surakarta, Jawa Tengah 57126

Jenis analisis : Kalor Pembakaran
Sampel : Bio Pelet

Jenis sampel : Pelet

Jumlah sampel : 15

Operator : Muhammad Arif Rifa®i
HariTanggal analiziz : Juli 2023

Haszil analizis :

BALAI PENGUJIAN STANDAR INSTRUMEN UNGGAS DAN ANEKA TERNAK

No. Kode zampel Kalor pembakaran (kal'g)
1 Al 3831.360
2 Al 3797968
3 Al 3926770
4 Bl 3727620
5 2 3841.612
6 B3 4175445
7 C1 3919773
8 c2 111.060
9 C3 3607395
10. Gl 3633348
11 G2 3342066
12 G3 3685132
13 L1 3833.847
15 L3 3308.573
14 L2 3632950
LABORATORIUM

J1. Raya Tapos Ciawi, PO Box 221 Bogor 16002
Tip. 0251-240751,240752, 240753, fax 0251-240754

Hasil Analisis
No Penerimaan : LP/ 156/ VIIl - 2023 Tanggal Penerimaan :18/08/2023
Nama Pengirim : A. Detti Yunianti Tanggal Selesai 12570872023
Alamat Pengirim : Universitas Hasanuddin No. Contoh 1 901
Hal 11
Jenis / Kode Energi
Contoh KealKg
Cc2 4094
Cat: Dataini hanya berlaku untuk cuplikan contoh yang dikirim
Laporan hasil analisis tidak boleh di tanpa juan tertulis dan
Metoda Uiji
Energi : IKM 04 (Kalorimetri)

NIP 18970
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