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LAMPIRAN

Lampiran 1. Diagram Alir Penelitian

Preparasi Sampel Tempurung

Karbonisasi

Aktivasi Karbon

Karakterisasi

Pembuatan Elektroda Karbon

Penentuan Kapasitansi Spesifik|

Analisis Proksimat

Analisis dengan
BET-BJH

Analisis dengan
Spektrofotometer
UV-Vis

Analisis dengan FTIR

Analisis dengan SEM

Analisis dengan XRD

Analisis dengan

Titrasi Boehm
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Lampiran 2. Bagan Kerja

1.1 Prosedur Umum

Tempurung Kemiri

- dibersihkan kotoran yang menempel pada tempurung

— dikeringkan dalam oven pada suhu 110°C selama 2 jam

—dikarbonisasi pada suhu 600°C, 650°C, 700°C, 750°C,
800°C dan 900 °C selama 3 jam

—dihaluskan dan diayak dengan ukuran 150 mesh

Karbon Tempurung Kemiri

—diaktivasi dengan larutan KOH 25 % dengan
perbandingan 5:1 (volume KOH : massa karbon)

—dicuci dengan HCI 3 M dan akuades hingga pH netral

—dipirolisis dalam tanur pada suhu 800°C, 850°C dan
900°C

—dibilas dengan akuades

— dikeringkan dalam oven pada suhu 110°C selama 24 jam

Karbon Aktif Tempurung Kemiri




1.2 Analisis Kadar Air

Tempurung Kemiri

—ditimbang sebanyak 0.5 gram kedalam cawan petri yang telah
diketahui beratnya

— dikeringkan dalam oven pada suhu 105°C selama 3 jam

- didinginkan dalam desikator, dan timbang bobotnya

—dimasukkan kembali ke dalam oven selama 15 menit dan

dinginkan kembali dalam desikator hingga bobot konstan

Hasil

Catatan: diulangi prosedur yang sama dengan sampel lain seperti KTK, d

KATK.

1.3 Analisis Kadar Abu

Tempurung Kemiri

- ditimbang sebanyak 0.5 gram kedalam cawan porselin yang telah
diketahui beratnya

— dikeringkan dalam oven pada suhu 600°C selama 6 jam

- didinginkan dalam desikator, dan timbang bobotnya

—dimasukkan kembali ke dalam oven selama 30 menit dan

dinginkan kembali dalam desikator hingga bobot konstan

Hasil

Catatan: diulangi prosedur yang sama dengan sampel lain seperti KTK, d

KATK.

an

an
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1.4 Analisis Kadar Senyawa Volatil

Tempurung Kemiri

— ditimbang sebanyak 1 gram kedalam cawan porselin yang telah
diketahui beratnya

— dikeringkan dalam tanur pada suhu 950 °C selama 6 menit

- didinginkan dalam desikator, dan timbang bobotnya

—dimasukkan kembali ke dalam tanur selama 2 menit dan

dinginkan kembali dalam desikator hingga bobot konstan

Hasil

Catatan: diulangi prosedur yang sama dengan sampel lain seperti KTK, dan

KATK.

1.5 Analisis Luas Permukaan, Volume dan Diameter Pori

Tempurung Kemiri

- Dianalisis dengan BET-BJH

Hasil

Catatan: diulangi prosedur yang sama dengan sampel lain seperti KTK, dan

KATK.

1.6 Analisis Morologi dengan SEM EDX

Tempurung Kemiri

- Dianalisis dengan SEM EDX

Hasil

Catatan: diulangi prosedur yang sama dengan sampel lain seperti KTK, dan

KATK.
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1.7 Analisis Gugus Fungsi dengan FTIR

Tempurung Kemiri

- ditimbang sebanyak 1-10 mg sampel dan dihaluskan
—dicampur dengan 100 mg KBr dan dicetak menjadi cakram tipis

atau pelet lalu dianalisis.

Hasil

Catatan:

KATK.

diulangi prosedur yang sama dengan sampel lain seperti KTK, dan

1.8 Analisis Gugus Fungsi dengan Titrasi Boehm

Tempurung Kemiri

— ditimbang sebanyak 0,1 gram dimasukkan ke dalam 4 buah gelas
kimia yang berisi larutan Na,CO30,05 N, NaHCO30,05 N, NaOH
0,05 N dan HCI 0,05 N masing-masing sebanyak 25 mL

— didiamkan selama 24 jam dan disaring

Filtrat

Endapan

— dipipet sebanyak 5 mL dari larutan Na,CO3;, NaHCO3; dan NaOH,
kemudian ditambahkan HCI 0.05 N berlebih, lalu ditirasi balik
dengan menggunakan larutan NaOH 0,05 N.

- dipipet sebanyak 5 mL dari larutan HCI dan ditambahkan NaOH
0.05 N berlebih, kemudian dititrasi balik dengan menggunakan
HCI 0,05 N.

Hasil

Catatan:

KATK.

diulangi prosedur yang sama dengan sampel lain seperti KTK, dan
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1.9 Analisis Kapasitansi Spesifik

Karbon Tempurung Kemiri

Elektroda Karbon

dengan perbandingan 1:1

Elektroda Karbon

Elektroda Pt

- dipanaskan diatas hotplate dan diaduk hingga homogen

—dicetak dalam badan elektroda dan dikeringkan

—dicampur dengan karbon tempurung kemiri dan lilin paraffin

Elektroda Ag/AgCl

Hasil

- dirangkai dalam alat Potensiostat

diperoleh data voltammogram
— dihitung nilai kapasitansi spesifik

Catatan: diulangi prosedur yang sama dengan sampel KATK

—dilakukan pengukuran dengan nilai scanrate 10, 20, 50 dan

100 mV/s menggunakan larutan Li,SO4 1 M dan NaSO, 1 sehingga
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Lampiran 3. Perhitungan Pembuatan Larutan Pereaksi

3.1 Pembuatan Larutan KOH 25%

3.2

3.3

3.4

3.5

% :5 x 100 %

<loc

b

0 —
25% = 500 mL

x 100 %

_ 12500%
100

b

b =125 gram
Pembuatan Larutan Na,CO3; 0,05 N
gram =L x N x BE

gram = 0,25 L x 0,05 N x 53 g/eq = 0,6625 gram

Pembuatan Larutan NaHCO; 0,05 N
gram =L x N x BE

gram =0,25 L x 0,05 N x 84 g/eq =1,0500 gram

Pembuatan Larutan NaOH 0,05 N
gram =L x N x BE

gram = 0,25 L x 0,05 N x 40 g/eq = 0,5000 gram

Pembuatan Larutan HCI 0,05 N
N = % X bj x 10
B BE
37x1,19 g/mL x 10

36,5 g/eq
N= 12,06 N
V;, x N, = Vox N
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Vi x1206 N = 250 mL x0,05N

V1 =1,03mL

3.6 Pembuatan Larutan Na,B,O; 0,05 N
gram =L x N x BE

gram =0,1 L x 0,05 N x 99 g/eq = 0,4950 gram

3.7 Pembuatan Larutan H,C,O, 0,05 N
gram =L x N x BE

gram=0,1 L x 0,05 N x 63 g/eq =0,3150 gram

3.8 Pembuatan Larutan Li,SO, 1 M
gram=Lx M x BM
gram =0,05 L x 1 M x 109,94 g/mol

gram = 5,4970 gram

3.9 Pembuatan Larutan Na,SO, 1 M
gram =L x M x BM
gram = 0.05 L x 0.5 M x 142.04 g/mol

gram = 7,1020 gram
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Lampiran 4. Dokumentasi Penelitian

Karbon Tmpurun Kemiri
ukuran 50 mesh, 100 mesh dan
150 mesh

Analisis Kadar Air

Aktivasi Karbon TémpUrung
Kemiri dengan KOH

Karbon Aktif yng telah
dikeringkan pada suhu 110°C
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nalisis Kadar Abu

H,C,04

Perendaman sampel pada Titrasi Hasil Titrasi Boehm

Boehm

Elektroda karbon Penentuan kapasitansi spesifik
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Lampiran 5. Penentuan Kadar Air

) berat uap air
Kadar air (%) = x 100 %
berat awal sampel

Kadar air (%) = B A X 100 %
1. Tempurung Kemiri
Bobot Bobot Bobot Bobot Bobot
Kadar
No. Kosong Cawan + Konstan Sampel awal Air (%)
Cawan (A) Sampel (B) © (B-C) (B-A)
1. 39.8126 40.3128 40.2835 0.0293 0.5002 | 5.8643
: 45.5554 46.0562 46.0281 0.0281 0.5008 | 5.6110
3. 48.0456 48.5465 48.5179 0.0286 0.5009 | 5.7097
Rata-rata 5.7284
Kadar air () = J03128— 402835 '~ 0029Bgram oo ooy,
gt Al ) ™ 403128 — 398126 © ° ° 0.5002 gram 0> °
2. Karbon Tempurung Kemiri Suhu 600°C
Bobot CSV(:IZ?]t + Bobot Bobot Bobot | Kadar
No. Kosong sampel Konstan Sampel awal (B- | Air
Cawan (A) (B';’ (€) (B-C) A) (%)
1 48.8334 49.3339 | 49.3051 0.0288 | 0.5005 | 5.7542
2 48.8396 49.3396 | 49.3079 0.0317 | 0.5000 | 6.3400
3 39.8395 40.3442 |  40.3159 0.0283 | 0.5047 | 5.6007
Rata-rata 5.8983
3. Karbon Tempurung Kemiri Suhu 650°C
Bobot CS\?vZ(r)lt+ Bobot Bobot Bobot | Kadar
No. Kosong sampel Konstan Sampel | awal (B- | Air
Cawan (A) (B? ©) (B-C) A) (%)
1 48.0455 48.5480 | 48.5343 0.0137 | 0.5025 | 2.7330
2 39.8130 40.3138 | 40.2999 0.0139 | 0.5008 | 2.7822
3 45.5560 46.0571 | 46.0460 0.0111 | 0.5011 | 2.2151
Rata-rata 2.5768
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4. Karbon Tempurung Kemiri Suhu 700°C

Bobot Bobot Bobot Bobot | Kadar
Bobot Kosong | Cawan + .
No. Cawan (A) Sampel Konstan Sampel awal (B- | Air
©) (B-C) A) (%)
(B)
1 36.2956 36.7983 36.7752 0.0231| 0.5027 | 4.6018
2 45.5804 46.0823 | 46.0596 0.0227 | 0.5019 | 4.5241
3 48.0624 48.5664 | 48.5521 0.0143 | 0.5040 | 2.8439
Rata-rata 3.9900
5. Karbon Tempurung Kemiri Suhu 750°C
li) Ost())cr:tg Bobot Bobot Bobot Bobot Kat_jar
No. Cawan Cawan + Konstan Sampel awal (B- Air
A) Sampel (B) ©) (B-C) A) (%)
1 48.0454 48.5465 48.5320 0.0145 0.5011 | 2.8870
2 45.5555 46.0555 46.0418 0.0137 0.5000 | 2.7467
3 39.8128 40.3149 40.3026 0.0123 0.5021 | 2.4497
Rata-rata 2.6945
6. Karbon Tempurung Kemiri Suhu 800°C
Bobot Bobot Bobot Bobot Bobot
Cawan + Kadar
No. Kosong Sampel Konstan Sampel | awal (B- Air (%)
Cawan (A) B) © (B-C) A)
1 48.0586 48.5597 | 48.5085 0.0512 | 0.5011 | 10.2109
2 39.8295 40.3298 | 40.2764 0.0534 | 0.5003 | 10.6803
3 48.0456 48.5478 | 48.4952 0.0526 | 0.5022 | 10.4673
Rata-rata 10.4528
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7. Karbon Tempurung Kemiri Suhu 900°C

Bobot Bobot Bobot Bobot Bobot
Cawan + Kadar
No. Kosong Sampel Konstan Sampel | awal (B- Air (%)
Cawan (A) B) ©) (B-C) A)
1 45.5687 46.0689 | 46.0128 | 0.0561 0.5002 | 11.2155
2 36.3137 36.8141 | 36.7569 | 0.0572 0.5004 | 11.4375
3 39.8127 40.3137 | 40.2542 | 0.0595 0.5010 | 11.8762
Rata-rata 11.5098
8. Karbon Aktif Tempurung Kemiri Suhu 800°C
Bobot CS\?VZ?]t+ Bobot Bobot Bobot | Kadar
No. Kosong Sampel Konstan Sampel | awal (B- | Air
Cawan (A) ®) © (B-C) A) (%)
1 35.5797 36.0798 | 36.0779 0.0019 | 0.5001 | 0.3866
2 47.6024 48.1029 | 48.1003 0.0026 | 0.5005 | 0.5261
3 45.5549 46.0550 | 46.0529 0.0021 | 0.5001 | 0.4133
Rata-rata 0.4420
9. Karbon Aktif Tempurung Kemiri Suhu 850°C
Bobot Cl::vl;?\t+ Bobot Bobot Bobot | Kadar
No. Kosong Sampel Konstan Sampel | awal (B- | Air
Cawan (A) ) © (B-C) A) (%)
1 39.8470 40.3480 | 40.3465 0.0015| 0.5010 | 0.2994
2 47.6026 48.1037 | 48.1003 0.0034 | 0.5011 | 0.6785
3 48.9893 49.4909 | 49.4882 0.0027 | 0.5016 | 0.5316
Rata-rata 0.5032
10. Karbon Aktif Tempurung Kemiri Suhu 900°C
Bobot CSVC\)/Z?It+ Bobot Bobot Bobot | Kadar
No. Kosong Sampel Konstan Sampel awal Air
Cawan (A) (B) © (B-C) (B-A) (%)
1 50.1062 50.6065 | 50.6040 0.0025 | 0.5003 | 0.4997
2 38.6238 39.1249 | 39.1238 0.0011 | 0.5011 | 0.2195
3 39.5440 40.0453 | 40.0438 0.0015 | 0.5013 | 0.3059
Rata-rata 0.3417
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Lampiran 6. Penentuan Kadar Abu

_ berat abu
Kadar abu (%) = m x 100 %
Kadar abu (%) = = :A x 100 %
1. Tempurung Kemiri
Bobot Bobot
Bobot Cawan + Bobot Bobot Awal Kadar Abu
No. Kosong Sampel Konstan Abu Sampel (%)
Cawan (A C C-A
™ | g © | CA | Taa
1 50.4229 50.9235 | 50.4335 | 0.0106 0.5006 2.1241
2 43.5748 44,0756 | 43.5859 | 0.0111 0.5008 2.2165
3 45.8492 46.3490 | 45.8640 | 0.0148 0.4998 2.9545
Rata-rata 2.4317
50.4335 — 50.4229 0.0106 gram
0 —

Kadar abu (%) = x 100 % =2.1241 %

0

50.9235 — 50.4229 " 0.5006 gram

2. Karbon Tempurung Kemiri Suhu 600°C

Bobot Bobot
Kosong | Cawan + Bobot Bobot Abu Bobot Awal Kadar
No. Konstan Sampel (B- Abu
Cawan Sampel ©) (C-A) A) (%)
(A) (B)
1 49.0786 | 49.5788 49.1141 0.0355 0.5002 7.0972
2 54.8987 | 55.3988 54.9399 0.0412 0.5001 8.2384
3 45.3809 | 45.8860 45.4164 0.0355 0.5051 7.0283
Rata-rata 7.4546
3. Karbon Tempurung Kemiri Suhu 650°C
Bobot Bobot
Kosong | Cawan + Bobot Bobot Abu Bobot Awal Kadar
No. Konstan Abu
Cawan Sampel ©) (C-A) Sampel (B-A) (%)
(A) (B)
1 31.5137 | 32.0140 | 31.5409 0.0272 0.5003 5.4367
2 29.5475 | 30.0478 | 29.5751 0.0276 0.5003 5.5100
3 32.3045 | 32.8048 | 32.3252 0.0207 0.5003 4.1309
Rata-rata 5.0259
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4. Karbon Tempurung Kemiri Suhu 700°C

Bobot Bobot
Kosong Bobot Bobot Bobot Awal Kadar
No. Cawan + Abu Abu
Cawan Sampel (B) Konstan (C) (C-A) Sampel (%)
(A) (B-A)
1 32.2977 32.7989 32.3204 0.0227 0.5012 | 4.5358
2 31.4968 31.9978 31.5179 0.0211 0.5010 | 4.2049
3 29.5328 30.0332 29.5525 0.0197 0.5004 | 3.9369
Rata-rata 4.2259
5. Karbon Tempurung Kemiri Suhu 750°C
Bobot Bobot
Kosong Bobot Bobot Bobot Awal Kadar
No. Cawan + Abu Abu
Cawan Sampel (B) Konstan (C) (C-A) Sampel (%)
(A) (B-A)
1 31.5012 32.0014 31.5403 0.0391 0.5002 | 7.8169
2 29.5413 30.0420 29.5817 0.0404 0.5007 | 8.0754
3 32.2992 32.7999 32.3506 0.0514 0.5007 | 10.2590
Rata-rata 8.7171
6. Karbon Tempurung Kemiri Suhu 800°C
Bobot Bobot
Kosong Bobot Bobot Bobot Awal Kadar
No. Cawan + Abu Abu
Cawan Sampel (B) Konstan (C) (C-A) Sampel (%)
(A) (B-A)
1 54.8704 55.3713 54.8873 0.0169 0.5009 | 3.3806
2 45.3848 45.8852 45.4022 0.0174 0.5004 | 3.4839
3 32.3472 32.8478 32.3642 0.0170 0.5006 | 3.4026
Rata-rata 3.4223
7. Karbon Tempurung Kemiri Suhu 900°C
Bobot Bobot
Kosong Bobot Bobot Bobot Awal Kadar
No. Cawan + Abu Abu
Cawan Sampel (B) Konstan (C) (C-A) Sampel (%)
(A) (B-A)
1 29.5358 30.0358 29.5662 0.0304 0.5000 | 6.0733
2 31.5495 32.0520 31.5796 0.0301 0.5025 | 5.9900
3 32.3448 32.8449 32.3739 0.0291 0.5001 | 5.8122
Rata-rata 5.9585
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8. Karbon Aktif Tempurung Kemiri Suhu 800°C

Bobot Bobot Bobot Bobot Bobot
Kosong | Cawan + Awal Kadar
No. Konstan Abu
Cawan Sampel ©) (C-A) Sampel | Abu (%)
(A) (B) (B-A)
1 45.8836 | 46.3839 | 45.8882 | 0.0046 0.5003 0.9128
2 26.9522 | 27.4526 | 26.9567 | 0.0045 0.5004 0.8926
3 43.6672 | 44.1678 | 43.6713 | 0.0041 0.5006 0.8124
Rata-rata 0.8726
9. Karbon Aktif Tempurung Kemiri Suhu 850°C
Bobot Bobot Bobot
Kosong | Cawan + Bobot Bobot Awal Kadar
No. Abu Abu
Cawan Sampel Konstan (C) (C-A) Sampel (%)
(A) (B) (B-A)
1 26.8271 | 27.3275 26.831 0.0039 0.5004 | 0.7794
2 26.9523 | 27.4546 26.956 0.0037 0.5023 | 0.7366
3 45.8595 | 46.3598 45.86277 0.003267 | 0.5003 | 0.6529
Rata-rata 0.7230
10. Karbon Aktif Tempurung Kemiri Suhu 900°C
Bobot Bobot Bobot
Kosong | Cawan + Bobot Bobot Awal Kadar
No. Abu Abu
Cawan Sampe Konstan (C) (C-A) Sampel (%)
(A) (B) (B-A)
1 24.9645 | 25.4648 24.96947 0.004967 | 0.5003 | 0.9927
2 43.5894 | 44.0901 43.5946 0.0052 0.5007 | 1.0385
3 32.2567 | 32.7579 32.2634 0.0067 0.5012 | 1.3368
Rata-rata 1.1227
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Lampiran 7. Penentuan Kadar Zat Volatil

berat volatil

Kadar Zat Volatil (%) = ( x 100 % )

berat awal sampel

Kadar Zat Volatil (%) = BoA X 100 %
1. Tempurung Kemiri

Bobot Bobot Bobot Bobot

oo ovo Bobot oo ovo Kadar Zat
Kosong | Cawan + Senyawa Awal .

No. Konstan . Volatil

Cawan | Sampel ©) Volatil Sampel (%)

(A) (B) (B-C) (B-A)

1 21.1457 | 21.6457 | 21.2209 0.4248 0.5000 | 84.9600
1 26.7595 | 27.2598 | 26.8415 0.4183 0.5003 | 83.6098
3 22.3651 | 22.8656 | 22.4459 0.4197 0.5005 | 83.8561

Rata-rata 84.1420
21.6457 — 21.2209 0.4248

21.6457 — 21.1457 0.5000

Kadar Zat Volatil (%) = < x100 %) = ( x100 %) = 84.96 %

2. Karbon Tempurung Kemiri Suhu 600°C

Bobot Bobot Bobot Bobot
Kadar Zat
NG Kosong | Cawan + Bobot Senyawa | Awal Volatil
' Cawan | Sampel | Konstan (C) | Volatil | Sampel (%)
(A) (B) (B-C) | (B-A)

1 22.3614 | 22.8614 22.5416 0.3198 0.5000 | 63.9600
2 21.5416 | 22.0418 21.7216 0.3202 0.5002 | 64.0144
3 26.7595 | 27.2596 26.9389 0.3207 0.5001 | 64.1272

Rata-rata 64.0339

3. Karbon Tempurung Kemiri Suhu 650°C

Bobot Bobot Bobot Bobot
Kadar Zat
Kosong | Cawan + Bobot Senyawa | Awal .
No. i Volatil
Cawan | Sampel | Konstan (C) | Volatil | Sampel (%)
(A) (B) (B-C) | (B-A)

1 29.5465 | 30.0481 29.7443 0.3038 0.5016 | 60.5662
2 31.5298 | 32.0308 31.7255 0.3053 0.5010 | 60.9381
3 32.3056 | 32.8060 32.5006 0.3054 0.5004 | 61.0312

Rata-rata 60.8452
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4, Karbon Tempurung Kemiri Suhu 700°C

Bobot Bobot Bobot Bobot
No Kosong | Cawan + Bobot Senyawa | Awal Kadar Zat
' Cawan | Sampel | Konstan (C) | Volatil | Sampel | Volatil (%)
(A) (B) (B-C) | (B-A
1 31.5460 | 32.0462 31.7853 0.2609 | 0.5002 52.1591
2 45.8480 | 46.3484 46.0825 0.2659 | 0.5004 53.1375
3 32.3086 | 32.8094 32.5570 0.2524 | 0.5008 50.3994
Rata-rata 51.8987
5. Karbon Tempurung Kemiri Suhu 750°C
Bobot Bobot Bobot Bobot
Kadar Zat
Kosong | Cawan + | Bobot Konstan | Senyawa | Awal .
No. i Volatil
Cawan | Sampel ©) Volatil | Sampel (%)
(A) (B) (B-C) (B-A)
1 31.5306 | 32.0132 31.7324 0.2808 0.4826 | 58.1848
2 32.3050 | 32.8053 32.5018 0.3035 0.5003 | 60.6636
3 29.5462 | 30.0484 29.7577 0.2907 0.5022 | 57.8853
Rata-rata 58.9112
6. Karbon Tempurung Kemiri Suhu 800°C
Bobot E;V?IZ:] Bobot Bobot Kadar
NGO Kosong N Bobot Senyawa | Awal Zat
' Cawan sampel Konstan (C) | Volatil | Sampel | Volatil
® | T (BC) | BA) | ®)
1 29.5421 | 30.0428 29.7378 0.3050 | 0.5007 | 60.9147
2 29.5432 | 30.0442 29.7528 0.2914 | 0.5010 | 58.1637
3 29.5451 | 30.0455 29.7679 0.2776 | 0.5004 | 55.4756
Rata-rata 58.1847
7. Karbon Tempurung Kemiri Suhu 900°C
Bobot Bobot Bobot Bobot Bobot Kadar Zat
Kosong | Cawan + Senyawa Awal .
No. Konstan : Volatil
Cawan Sampel ©) Volatil Sampel (%)
(A) (B) (B-C) (B-A)
1 32.3024 | 32.8030 | 32.5441 0.2589 0.5006 51.7179
2 31.5003 | 32.0065 | 31.7509 0.2556 0.5062 50.4939
3 29.5434 | 30.0440 | 29.7781 0.2659 0.5006 53.1163
Rata-rata 51.7760
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8. Karbon Aktif Tempurung Kemiri Suhu 800°C

Bobot Bobot Bobot Bobot
Kadar Zat
Kosong | Cawan + Bobot Senyawa | Awal Volatil
Cawan | Sampel | Konstan (C) | WVolatil | Sampel (%)
(A) (B) (B-C) | (B-A)

26.9500 | 27.9507 27.5317 0.2664 1.0007 | 26.6214

16.9059 | 17.9060 17.3743 0.2602 1.0001 | 26.0174

26.8252 | 27.8257 27.4030 0.2460 1.0005 | 24.5877

Rata-rata 25.7422

9. Karbon Aktif Tempurung Kemiri Suhu 850°C

Bobot Bobot Bobot Bobot
Bobot Kadar Zat
Kosong | Cawan + Senyawa Awal .
Konstan . Volatil
Cawan | Sampel ©) Volatil Sampel (%)
(A) (B) (B-C) (B-A)

26.8276 | 27.8298 | 27.5858 0.2440 1.0022 24.3464

16.8985 | 17.8990 | 27.5612 0.2672 1.0009 26.6960

26.9540 | 27.9557 | 27.7220 0.2337 1.0017 23.3303

Rata-rata 24.7909

10. Karbon Aktif Tempurung Kemiri Suhu 900°C

Bobot Bobot Bobot Bobot Bobot Kadar Zat
Kosong | Cawan + Senyawa Awal .
Konstan : Volatil
Cawan Sampel ©) Volatil (B- | Sampel (%)
(A) (B) C) (B-A)

24.9656 | 25.9680 | 25.7282 0.2398 1.0024 23.9226

26.8288 | 27.8316 | 27.5941 0.2375 1.0028 23.6837

16.8969 | 17.8980 | 17.6603 0.2377 1.0011 23.7439

Rata-rata 23.7834
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Lampiran 8. Perhitungan Kadar Karbon Tetap

Sampel Kadar Air | Kadar Abu Kada}r Zat KKa igzrn
(%) (%) Volatil (%) Tetap (%)

TK 5,7284 2,,4317 84,1420 7,6979
KTK 600°C 5,8983 7,4546 64,0339 22,6132
KTK 650°C 2,5768 5,0259 60,8452 31,5522
KTK 700°C 3,9900 4,2259 51,8987 39,8855
KTK 750°C 2,6945 8,7171 58,9112 29,6772
KTK 800°C 10,4528 3,4223 58,1847 27,9402
KTK 900°C 11,5098 5,9585 51,7760 30,7557
KATK 800°C 0,4420 0,8726 25,7422 72,9433
KATK 850°C 0,5032 0,7230 24,7909 73,9829
KATK 900°C 0,3417 1,1227 23,7834 74,7522

a. Tempurung Kemiri

Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %

Karbon tetap (%) = 100 % - (5.7284 + 2.4317 + 84.1420) %

Karbon tetap (%) = 7.6979 %

b. Karbon Tempurung Kemiri suhu 600°C

Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %

Karbon tetap (%) = 100 % - (5.8983 + 7.4546 + 64.0339) %

Karbon tetap (%) = 22.6132 %

c. Karbon Tempurung Kemiri suhu 650°C

Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %

Karbon tetap (%) = 100 % - (2.5768 + 5.0259 + 0.8452) %

Karbon tetap (%) = 31.5522 %
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Karbon Tempurung Kemiri suhu 700°C
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %
Karbon tetap (%) = 100 % - (3.9900 + 4.2259 + 51.8987) %

Karbon tetap (%) = 39.8855 %

Karbon Tempurung Kemiri suhu 750°C
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %
Karbon tetap (%) = 100 % - (2.6945 + 8.7171 + 58.9112) %

Karbon tetap (%) = 29.772 %

Karbon Tempurung Kemiri suhu 800°C
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %
Karbon tetap (%) = 100 % - (10.4528 + 3.4223 + 58.1847) %

Karbon tetap (%) = 27.9402 %

Karbon Tempurung Kemiri suhu 900°C
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %
Karbon tetap (%) = 100 % - (11.5098 + 5.9585 + 51.7760) %

Karbon tetap (%) = 30.7557 %

Karbon Tempurung Kemiri suhu 800°C
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %
Karbon tetap (%) = 100 % - (0.4420 + 0.8726 + 25.7422) %

Karbon tetap (%) = 72.9433 %

82



Karbon Tempurung Kemiri suhu 850°C
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %
Karbon tetap (%) = 100 % - (0.5032 + 0.7230 + 24.7909) %

Karbon tetap (%) = 73.9829 %

Karbon Tempurung Kemiri suhu 900°C
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat volatil ) %
Karbon tetap (%) = 100 % - (0.3417 + 1.1227 + 23.7834) %

Karbon tetap (%) = 74.7522 %
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Lampiran 9. Data Hasil Analisis XRD

1. Karbon Tempurung Kemiri 600°C

v¥% Bagic Data Process #¥F

Group : Btandard
Data 1 Carbon#&00CHEjam
# Etrongeat 3 peaks
no. peak 2Theta d I/11 FWHM Intensity Integrated Int
no. {deg) (A) (deg) {Counts) [Counta)
1 13 29.9271 2.9832% 100 0.95020 4E0 24322
2 9 23.6000 3.76682 72 0.00000 331 a
3 10 24,7200 3.598&3 &7 0.00000 310 a
# Peak Data List
peak 2Theta d I/11 FWHM Intensity Integrated Int
no. {deg) (A) (deg) {Counts) [Counta)
1 13.0900 6.7579% 3 0.40000 14 374
2 17.6200 5.02544 9 0.&6000 40 1968
3 19.2600 4.60472 18 1.38000 B3 7056
- 20.0800 4.41845% 25 0.00000 115 a
g 20.5000 4.32890 30 0.00000 136 a
13 20.6000 4.30811 3z 0.00000 148 a
7 21.4800 4.13356 4E 0.00000 210 a
8 22.2000 4.00110 53 0.00000 246 a
9 23.6000 3.766B2 72 0.00000 331 a
10 24,7200 3.598&3 67 0.00000 310 a
11 25.3000 3.51744 62 0.00000 286 a
12 26. 8000 3.32387 67 2.05000 306 3Ba81
13 29.9271 2.9832% 100 0.95020 4E0 24322
14 35.3817 2.46746 13 0.83000 61 2751
15 39.9433 2.25527 21 1.35330 a8 7312
1& 42.0000 2.145947 11 0.84000 51 4345
17 42,9800 2.10270 17 0.00000 76 a
18 43.7620 2.06692 35 1.36400 159 11407
19 45,6200 1.98697 i} 0.00000 39 a
20 45.2800 1.96015 [ 0.00000 27 a
21 45,4800 1.9521% [ 0.00000 29 a
22 47.7800 1.90206 18 1.00000 B2 4142
23 48. 7600 1.BE610 19 1.38660 B9 S8R7
24 57.7241 1.59581 12 1.01830 E 2273
25 S8.6400 1.57305 3 0.80000 15 853
26 61.6700 1.50283 El 0.8&8000 23 934
27 62.1600 1.49215 3 0.80000 14 463
28 64,4433 1.44458 14 0.52670 19 1591
——————————————— dmmmm e W
——————————————— i B it b e e L L R e R
" i i i i
I h 1 1 1
---------------
_______________ 4:_______________E_______________J:___J___{_“_\_‘_\_{_"‘_"kt%;:-:___________i_____ -
: : : e
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ok

Group 1 Etandard

Data

# Etrongest 3 peaks

no. peak 2Theta
no. {deg)

1 11 29.7597

2 7 23.3800

3 8 24,5400

# Peak Data List

peak 2Theta
no. (degl
1 17.4600
2 18.4400
3 19.4200
- 20.4800
5 21.0800
& 21.7800
7 23.3800
3 24,5400
9 26.7400
10 28.1800
11 29,7587
12 33.9900
13 36.2508
14 37.8610
15 38.7400
l& 39.8100
17 41.9800
18 43.2600
] 44,0000
20 44,9600
21 45,2800
22 45,7400
23 45,6200
24 47.9000
25 48.8400
26 57.5783
27 58.4800
28 £1.4000
29 £1.9200
30 64,4585

Basic Data Proceas

: BCHESORZ020

d
LA)
2.99969
3.80177
3.62462

LA)

.0751&
.BO759
.EET714
.33308
.21109
07730
.BO177
62462
.3311%
16415
.09969
.63541
LATEDT
.37438
.32251
. 26252
L15044
.08o973
.05629
.0145%
.00109
.DE203
.894665
.Ba757
.B&3223
.58850
57697
.50B79
49736
L44438

et et et et et et et et b B B B B B B B B B B OB L L Lo Lo e Wb b b W LD

I/I1

2. Karbon Tempurung Kemiri 650°C

LR )

100

I/I1

a7
Bz

14
24
36
L3
64
76
57
B2
71
28

FWHM
{deg)
0.86950
0.00000
0.00000

FWHM
{deg])
1.20000
.0oooo
.0oooo0
.0oooo0
.0oooo
.0oooo
.0oooo0
.0oooo
64580
.0oooo0
.BEOGO
.42000
98830
57800
.65340
26000
00000
.0oooo0
.BE140
.0oooo
.0oooo0
Qoooo
.0oooo
52000
L32000
TIGTO
26000
-9&000
.05000
60700

(= N N S == = = B e e R e o e e e i e o Y e

Intensity
{Counts)
E5E
541
458

Intensity
{Counts)

B0
134
198
297
3ta
420

Integrated Int
[Counts)
29045
0
0

Integrated Int
[Counts)
T4B5

|

PR N R NPV I

R PR PP PR St TP PP P PR
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3. Karbon Tempurung Kemiri 700°C

o Wk

Basic Data Proceas

Etandard
Carbong#70043

Group
Data

# Strongest 3 peaks

no. peak 2Theta d I/I1

no. {deg] (A)

1 15 29.4716 3.0283& 100

2 10 23.0400 3.B5709 &0

3 13 26.4600 3.36580 E4

# Peak Data List
peak 2Theta d I/I1

no. {deg] (A)

1 15.5050 5.56T768 4

2 le.8600 5.25440 =

3 17.8600 4.06239 a

B 18.3400 4.83358 13

=1 19.4400 4.56248 22

& 20.2000 4.38251 32

T 21.0800 4.21109 41

a8 21.5B00 4.11463 43

9 22.0600 4.02618 47

10 23.0400 3.B5709 &0

11 23.9600 3.71103 E4

12 24,9200 3.57020 51

13 26.4600 3.36580 E4

14 27.7800 3.20880 20

15 29.4716 3.0283& 100

16 35.9733 2.49453 10

17 17.8466 2.37525 4

18 38.7400 2.32251 1

19 35.5310 2.27784 249

20 40.3200 2.23507 B

21 41.5200 2.17320 11

22 42,2600 2.13684 16

23 43.2000 2.0%9250 34

24 43,9800 2.05718 48

25 44,9200 2.01629 13

26 45. 6800 1.98450 10

27 47.6000 1.90883 22

28 48.4000 1.87913 21

29 49. 6600 1.8343¢& 3

30 57.4551 1.60152 149

31 &1.0900 1.51570 1

3z &2.0200 1.44951a 3

33 64,4268 1.44501 41

(deg)

0.73370
0.00000
1.38660

(deg)

65000
. 0z2000
. 08000
. Q0000
. Q0000
- 0o0on
. Q0000
. Q0000
. Q0000
. Q0000
. Q0000
. Q0000
38660
61340
73370
.TB&TO
54670
52000
75400
. Q0000
38660
. Q0000
LAE6ED
.BO580
- 0ooon
. Q0000
25000
.45340
-48000
65170
22000
36000
55850

=]

DOoOHFOOHFFODOOFOFOODOOOoOOoOHFFODOODODOoO0ooFEF

Inteneity
{Counts)
B4
353
318

Inteneity
{Counts)

23

27

55

75
130
185
237
252
275
353
313
285
318
114
B4

Integrated Int
(Counta)
21527
0
27786

Integrated Int
(Counta)
937
1121
ZE47
0

[ e I e e i}

=]

27786
942
21527
2451
585
949
6620

5351

10888
10375

Ba7Te
6804

812
4453
1973

460
6428

8 R P,

1
1
i
i
¥
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4. Karbon Tempurung Kemiri 800°C

LA A

Group
Data

Bazic Data Process

: Etandard
: Carbong80043

# Strongest 3 peaks
2Theta
{deg]

no. peak
no.
1 9
2 7
3 4

29,
26.
23.

# Peak Data Liat
2Theta
{deg]

peak
no.

[ R R e el el el el e e e e
oD O 00 e 5 W s L B S WD 00 =] & L e L RO

i

20.
21.
2.
23.
4.
25.
26,
28.
29,
15,
6.
19,
11.
13,
44.
44,
47,
48,
SE.
57.
60,
64,

4431
5133
1400

&B00
000
1400
1400
2200
2000
£133
01289
4431
3600
0160
4642
T400
1500
1000
T400
coan
5275
G600
El64
2500
4835

d
(&)
3.03122
3.35016
3.B4065

(&)

L2913
. 16809
.01181
.B40&5
.67178
.53117
35816
.18198
.03122
.53638
49167
.2B154
16225
.09481
.05186
.02398
.91228
LB7449
L62322
.60108
.51AR4
44378

Pt et et e et e BB B B B B B L L Ll Ll e L e e e

wkw

I/I1

100
32
21

I/I1

11
21
14
15
32
15
100

13
20

21
13

18
17

11

19

FWHM
{deg)

0.
0.
1.

55380
77780
25600

FWHM
{deg)

0.
.oooon
.oooon
. 25600
.oooon
.oooon
L7778
47490
55380
32000
.63200
62570
LT6B00
.11000
49720
58000
.78220
LTE500
L42000
.53250
.aooon
35800

[=JN=J ===l S == =N = R = = = = o = ]

75420

Intensity
(Counta)
1020
326
219

Intensity
(Counta)

85
a8
116
219
145
154
326
152
1020
13
128
203
13
218
137
19
186
175
iz
113
47
196

Integrated Int

(Counta)
31363
18730
15704

Integrated Int

(Counta)
Sel4
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5. Karbon Tempurung Kemiri 900°C

L Haslc DQta Proccss LLd

Sroup : Btandard
Data : Carbonf 30083 ]am
f Strongest 3 paaks
no. peak ZTheta d IfI1 FWEA Intensity Integrated Int
. [Aeg) N [deq) {Counta} {Counta )

1 17 29._3508 3.04055 100 0.71010 620 22130

2 11 23.1600 3.83738 E5 0.oe0oon 400 a

3 15 2E.4200 3.37T081 £ 1.3E500 kf: k] 28644

f TPaak Data Liskt

paak ZTheta d IfI1 FWEA Intensity Integrated Int
. [Aeg) N [deq) {Counta} {Counta )
1 13 . 3800 E.61217 H 0. 0000 2 827
2 15.5260 5.70273 i 0.61200 3 1088
3 1& . &000 5.33611 8 O_Es000 a7 1500
] 17.0200 E.20538 5 0. oo0oon B a
5 18. 2000 4.87044 16 2.0E0D0D 57 71393
& 18. 8200 4.71137 15 0.oe0oon 117 a
7 12 5600 d.84478 z5 o.oo0ooo 181 a
:] 208600 4.25500 a0 0. oo0oon 245 a
5 21.5000 4.12578 a4 0.oe0oon 73 a
1o 2Z.Z800 3.58652 52 0. o000 315 a
11 231600 3.83738 EE o.oo00o 200 Q
12 23.8400 3.721544 =3:] 0.oe0oon 361 a
13 24 . 6400 3.61014 57 0. o000 351 a
iz 25_Z000 3.83117 &3 o.oo0ooo 113 a
15 2€.4200 3.37T081 £l 1.3E500 kf: k] IE644
16 2T7.7400 3.21334 7 1.63340 165 13385
17 29_3508 3.04055 100 0.T71010 620 22130
18 I0_Ele6 Z_B591= 3 O_Ed670 a0 B0z
15 3Z.3000 Z.76534 H 0.5Z000 4 E71
0 35.9133 Z.45855 o O.EE670 64 2310
Z1 3T_3B75 Z.4033& B 0_e5500 3z 1280
2 3E.T600 Z.3713%8 L 0.54000 i1 1022
z3 39.4376 Z.28302 4 0.E5810 151 4705
s 407200 Z.2140= 5 1.1=000 iz 13&0
5 40.35000 Z.20470 L 0. oo0oon <l a
6 41.5400 Z.17220 8 0.oe0oon 52 a
7 41.B400 Z.15732 o 0. o000 ] a
ZH 4Z._3800 Z.13107 18 o.oo00o 110 Q
5 43.1200 Z.05%619 k7 1.44000 115 11042
o 43.3800 Z.057138 33 0.54400 04 545
3l 44 .BB80D Z.01753 12 0. o000 T4 a
iz 45_ 3400 1.558538 12 o.oo0ooo 72 a
33 4T.3265 1.51522 3 0.E3700 143 5220
4 4E.3567 1.87515 Il 0.74000 118 4633
35 53 _EF0O0 165953 5 1.0z000 3o 1762
k1] S5€.5200 1.62651 3 0.48000 1 B35
a7 5T.4815 1.60155 17 0.64560 s 3710
38 &0._T550 1.53334 B o.T71000 a0 le38
5 &4 .4365 L.44482 5 0.5T06ED 18D 037

B

I
|



6. Karbon Aktif Tempurung Kemiri 850°C

*++ Hapic Data
Sroup : Btandard
Data : NOHFESOC

# Strongest 3 paaks

no. peak ZThata
= [deg)

1 = 440744

2 EE 64 4453

3 48 3T7.E8331

g Taak Data List

peak ZThata
o . [aeg)
1 162555
2 1e. 5400
3 1e. 8600
s 17.z000
5 17_.ZB00
& 17. 400
T 17.e000
] 18.zZ200
5 18.4600
1o 18. 7000
11 1E.23200
12 19.z200
13 1=.7T000
1a 201200
15 20.4000
1a 208400
17 20.59800
18 21.Zz400
15 21.4200
z0 21.E400
Z1 22 . 03200
22 22.3000
z3 2z_TO0OO
4 23.0000
ZE5 23.z300
Z6 23000
Z7 23 _Te00
el | 24.0400
z5 24.z400
30 24.Ee000
3l 25 . 0800
iz 25800
33 25.5200
34 28 _1e00
s 2&.4800
36 27.0000
17 272200
k| 275400
15 278000
40 28.0400
41 2B8.3200
42 28.&8200
43 28 .3000
LB 231200
a5 29.4343
486 33.9775
a7 35.5426
48 37.8331
45 3E.4800

frooaon

-

1R
Z.05253
L. 44464
Z.37607

d
1R
5.234853
5.32337
5.35440
5.151323
5.12762
5.02378
4._.5THSE
4.86514
4.B0242
4.74133
4.6B663
4.814321
4.50285
4.40573
4.34583
4.35504
4.23052
4.17572
4.14501
4.1033&
4.03340
3.58333
3.51409
3.86371
3_B27a0
3. 76682
3.74182
J.e9888
3.e6HED
3.587321
3.55058
3. 46624
J.43463
3.40372
3.3658D
3.25570
3.37383
3.23832
3.20654
3.175632
3.14882
3.11e50
J.0BE54
J.06412
3.0331z2
Z.83E35
Z.82377
Z.37e07
Z.337ad

EE L

[MP A A o ST . RN N

wn

FWEM
[deg)
0. Z0%60
0_Zoe80
0.Z0380

(deg)
1E550
2E620
ooooo
ooooo
oo000
ooooo
oo000
o000
ooooo
ooooo
oo000
o000
o000
ooooo
ooooo
oo000
o000
ooo0o
o000
o000
ooooo
o000
oo000
o000
ooooo
ooooo
oo000
o000
o000
o000
o000
ooooo
ooooo
oo000
o000
o000
ooooo
o000
oo000
o000
ooooo
24000
ooooo
14860
33530
15650
.3E130
.Z0380
40000

OO0 000000 0000000000000 000000000000000000000000000

Intensity
{Counts )
1333
758
705

Intensity
{Counts}

Integrated Int
{Counta )
17651
B51&
B042

Integrated Int
{Counta})

SO0 oO00000000 0000000000000 000000000

-
mn
(=]

o -l

1835
1332
BO42

554
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7. Karbon Aktif Tempurung Kemiri 900°C

#dd¢ Homlc Dota Proooog e

Sroup : Btandard
Data : KOHFZ00C
# Strongest 3 pezks
no. peak IThata da IfI1 FHHEM Imtensity Integratad Int
T . [deg) N [deg) {Counta) {Counta)
1 7 22 _ERO0D 3.8B370 100 o.ooo0o00 551 a
2 ] 242400 3.66880 24 a.oo000 =3 a
E] 22 440475 2.05418 EH Q.74%00 485 28158

B Faak Data Lisgt

paak ZThata d IfI1 FHHM Intensity Integratad Int
T . [deg) N [deg) {Counta) {Counta)
1 1. 0000 E_E3483 g O.ens80 5 111d
2 17.5400 5.05220 15 1.ZL600 102 B3ZT
3 18.3200 4.83881 30 o. o000 1658 a
& 1% 0200 d.86228 an a.o0o0o 2320 a
5 1% 500 4.51152 52 a.o0o0o 283 a
B 21.1a00 d4.159535 TH a.o0o0o 230 a
7 2Z.E800 3.BB37TD 100 a.o0o0o 551 a
| 242400 3 _E6HBED Sy 0. ooooo E1& 4]
5 25,7800 3. 45302 T 0. ooo0o0o kf: k] 1]
pl ] 2T.Z000 3.27583 38 o.ooeooo 210 1]
11 28.0200 3.18188 z3 o. o000 128 a
12 2B.=800 3.0788D 14 1.48000 74 THE1
13 33.2833 Z.83742 T 0.55330 ad 1053
14 35.5816 Z.832109 11 O.E8330 B3 2705
15 IT.0500 Z_ 42447 k| 0_3E000 17 31&
18 IT.E3T3 Z.37582 et 0.5Ts80 157 4416
17 3IE.T200 Z.32368 5 0.43200 &g 1215
18 33.5540 Z.276857 4 o.T3200 134 4671
15 40. 000 Z.23030 15 1.1Z000 : ] 10036
z0 4Z.0200 Z.14843 Z7 a.o0o0o 1439 a
Zl 4Z.2800 Z.10270 38 a.o0o0o 212 a
z3 44,0875 Z.05418 Bl 0.T4500 285 2B168
Z3 45 . 1000 Z_0DD0B&S T 0. ooooo 148 4]
4 45.4800 1.99278 4 O.ooeo0oo 130 1]
Z5 45.&200 1.58657 z2 o.ooeooo 115 1]
26 4&. 0000 L.97143 19 o. o000 107 a
7 47.1000 1.532752 12 a.o0o0o B5 a
jed: 48.1800 L.BB7I0 T o.2z000 38 4372
z5 5T7.4775 1.80207 13 0.5E500 71 22146
30 &Z. 6000 1L.48272 5 a.Toooo 29 1085
i1 64 . 4452 1. 44465 a2 0.54300 139 5024

TR SRR EEEEEE

B Ll e
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Database JCPDS Karbon

(@) POF # 200256, Wavelength = 15418 (2)

00258 [Deleted)

CAS5 Number

Molecular Weight 1201
Yolume[CD] 7617
Dy D

56
Cell Parameters:
a 348 b c 1407

b p !

SS/FOM: F20= (0127 367)
I{lcar

Rad: Cuf.a

Lambda 1.5418

Filer: i

dsp

C
Carban
Ref Goresy, Donnay, Science, 161, 263 [1363]
h
22
in % ¢
7L @
£ i
L
HER (1] |
T T | T T
0 25 a0 73 1a0 125 &°
A nf hk 1] ntf o hk 1|3 intf
19862 100 110 (kA 40 21 3|V X0
082 100 111 (/R4 B0 205|420
R @ 0260 40 220 (801% 40
D96 40 2001 (4307 40 304 M3 40
73 0104 (B A 1 I
2479 B0 203 (47608 0 300 |1EE 2
0403 D 210 (R2ME N 227
B33 B0 301 (GR4EE X0 4716
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Lampiran 11. Data Spektrum FTIR

1. Tempurung Kemiri

|5 SrIMaDEL

Amm e — e —— e ———

=
liore

I
=

1=

oo

T

SO

il g

040
ooz
O
O25]
1.571
oo
0.40s
DLE7

245

1. 18

0o

el b

TIEE 15

razs0

=

[F=—1]]
L5 )
14380

1558 55
Aozl 0
1rer

1815 B

Jr0s 3

i ap

1.3

BITSE
1030 S

121@ Ol

135018

S

1508 08
At IT
[ X
Lid3
1w
e

1

b R - ]

15
17
1a

Al

TUHIEZ2D TAT:13 M

Ha. of Soans;

CaindTirren;
RSl rthoir
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2. Karbon Tempurung Kemiri 700°C

B smanzu

Carr. Bran
B4

24

T
=
%

=

0.0E
b, -]
0043
003
.50

1.4

.03

2

oo
o

[P
1083 10
|1|nur
|1ma
18E

149676

6
Nasa
ans

b )

oo

il ]
[0S
o2

Al
b ]

143

pofy.- b )
IS
BT

il
7

TIMZ020 12:0548 PM
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Mo, of Scans;
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ETE 70 o>
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3. Karbon Aktif Tempurung Kemiri 800°C

aa
am

s

o

Oain T, RGOS0 3:16:55 PM

Ma. of Scans;
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4. Karbon Aktif Tempurung Kemiri 850°C

& srumanzu

TTTT]TTTT
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Camr. Arma
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il
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5. Karbon Aktif Tempurung Kemiri 900°C

& smanzu

FETE FOH B0 ol

=

01

17308 48
1=m. 14
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1S
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i
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Lampiran 12. Perhitungan Kadar Gugus Fungsi dengan Titrasi Boehm

a. Tempurung Kemiri

Penentuan Kadar Karboksilat

V. Titran )
No }/ngi(r:'nrf)' NaHCO3 | N.NaHCO3 | N. HCI V(m HLC):' N.NaOH | V' (';'1?_())'4 Ka'\r/';;s]a(g) : 'i?;:;};"at
(Vp) (mL)
25 5 0.05 0.036 10 0.0446 8.5 0.1008 13.3482
25 5 0.05 0.036 10 0.0446 8.2 0.1008 12.6845
25 5 0.05 0.036 10 0.0446 8 0.1008 12.2421
Rata — rata 12.7583
Vo
[VNaHC03NNaHCO3' (Nuc1 Ve - NNaOHVNaOH)] A
Nyarboksilat —
w
[S5mLx0.05N-(0.036 Nx 10mL -0.0446 N x 8.5mL)] 255ng4
nkarboksilat: O 1008 gram
25 mL
[0.2500 meq - (0.360 meq - 0.3791 meq)] Sl
nkarboksilat = 0.1008 gram

25 mL

Smk — 13 3482 =4

gram

[0.2500 meq - (- 0.019 1meq]
0.1008 gram

Dyarboksilat —




Penentuan Kadar Lakton

V. Titran

V. Sampel N. N. V. HCI N. V. NaOH Massa
No Na2CO3 (Vp) n Lakton (meg/qg)

(Vs) (mL) (mL) Na2CO3 | HCI (mL) NaOH (mL) Karbon (g)

m
1 25 5 0.05014 | 0.0466 10 0.0573 4.8 0.1026 -9.8469
2 25 5 0.05014 | 0.0466 10 0.0573 4.8 0.1012 -9.8066
3 25 5 0.05014 | 0.0466 10 0.0573 4.8 0.1013 -9.8095
Rata — rata -9.8210

Vo
[Vva,co,Nna,co,~ NucVier - Nnaon Viaor) ] A

Nykon = " - Diarboksilat
25 mL
[35mL x 0.0501 N - (0.0466 Nx 10 mL - 0.0573 N x 4.8 mL)] SmL meq
= -12.7583
Nyakton 0.1026 gram
[0.2505 meq - (0.4660 meq - 0.2750 meq)] —25511?1114 meq
= -12.0238
Diakton 0.1026 gram gram

meq meq meq
Njakon = 9-8145 —— - 12.7583 —— = -9.8469
gram gram gram

98




Penentuan Kadar Fenol

V. V. Titran
N. N. V. HCI N. V. NaOH Massa
No Sampel NaOH (Vp) n Fenol (meq/qg)
NaOH | HCI (mL) NaOH (mL) Karbon (g)
(Vs) (mL) (mL)
1 25 5 0.0573 | 0.0466 10 0.0573 4.1 0.1017 -0.2120
2 25 5 0.0573 | 0.0466 10 0.0573 4.2 0.1009 0.0935
3 25 5 0.0573 | 0.0466 10 0.0573 4.4 0.1011 0.6543
Rata — rata 0.1786
Vp

[VNaonNNaon~ Nuci Vier - Nnaon Viaon)] A

DNfenol = - Dyarboksilat = Dlakton
w
25 mL

[35mL x 0.0573 N - (0.0466 Nx 10 mL - 0.0573 N x 4.1 mL)] =——— me me

o SmbL 157583 9 ggo19 0
ene 0.1017 gram gram gram

[0.2865 meq - (0.4660 meq - 0.2349 meq)] 222k e e

Dot = Smb 157583 9 (g go10 0
ene 0.1017 gram gram gram
meq meq meq
Ny = 2.7237 —— - 12.7583 —— - (-9.8210——) = -0.2120
gram gram gram gram




Penentuan Kadar Basa Total

V. V. Titran
N. V. NaOH V. HCI Massa n Basa Total
No Sampel HCI (Vp) N. HCI N. HCI
NaOH (mL) (mL) Karbon (g) (meqg/g)
(Vs) (mL) (mL)
1 25 5 0.0466 | 0.0573 7.5 0.0466 4.3 0.1055 0.1720
2 25 5 0.0466 | 0.0573 75 0.0466 4.2 0.1045 -0.0493
3 25 5 0.0466 | 0.0573 75 0.0466 4.2 0.1049 -0.0491
Rata - rata 0.0246
Vp
[ VieiNuer- NNaon Viaon = NucrVaen | A
Npasa total = W
25 mL
[5mL x 0.0466 N - (0.0573 Nx 7.5 mL -0.0466 N x 4.3 mL) | Sl
N¢pasatotal —

0.1055 gram

[0.2330 meq - (0.4298 meq - 0.2004 meq) | 255_rnL

mL
0.1055 gram

Npasa total —

25 mL

[0.2330 meq - 0.2294 meq | Tl

0.1055 gram

meq

= 0.1720

Npasa total —
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b. Karbon Tempurung Kemiri 700°C

Penentuan Kadar Karboksilat

V. Titran V. Massa
V. Sampel | NaHCO3 N. N. V. HCI N. NaOH Karbon n Karboksilat
No (Vs) (mL) | (Vp) (mL) | NaHCO3 | HCI (mL) | NaOH | (mL) (9) (meaq/g)
1 25 5 0.05 0.0442 10 0.0452 8.2 0.101 8.8121
2 25 5 0.05 0.0442 10 0.0452 9.8 0.101 12.3908
3 25 5 0.05 0.0442 10 0.0452 8.4 0.101 9.2594
Rata - rata 10.1541
Penentuan Kadar Lakton
V. Titran V. Massa
V. Sampel Na2CO3 N. N. V. HCI N. NaOH Karbon n Lakton
No (Vs) (mL) (Vp) (mL) | Na2CO3 | HCI (mL) NaOH (mL) (9) (meqg/g)
1 25 5 0.05 0.0442 10 0.0452 8.6 0.1003 0.9624
2 25 5 0.05 0.0442 10 0.0452 8.4 0.1003 -3.0667
3 25 5 0.05 | 0.0442 10 0.0452 9.2 0.1003 1.8664
Rata — rata -0.0793
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Penentuan Kadar Fenol

V. V. Titran V.
N. N. V. HCI N. Massa
No | Sampel NaOH (Vp) NaOH n Fenol (meq/qg)
NaOH | HCI (mL) NaOH Karbon (g)
(Vs) (mL) (mL) (mL)
1 25 5 0.0452 | 0.0442 10 0.0452 7.8 0.1005 -3.0165
2 25 5 0.0452 | 0.0442 10 0.0452 7.8 0.1005 -2.5661
3 25 5 0.0452 | 0.0442 10.2 0.0452 7.3 0.1005 -5.9321
Rata - rata -3.8382
Penentuan Kadar Basa Total
V. Titran
V. Sampel N. V. NaOH V. HCI Massa n Basa Total
No HCI (Vp) N. HCI N. HCI
(Vs) (mL) (mL) NaOH (mL) (mL) Karbon (g) (meqg/g)
m
1 25 5 0.0442 | 0.0452 7.5 0.0442 2 0.1 -1.4560
2 25 5 0.0442 | 0.0452 7.5 0.0442 2.7 0.1 0.0926
3 25 5 0.0442 | 0.0452 7.5 0.0442 2 0.1 -1.4560
Rata - rata -0.9398
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Karbon Aktif Tempurung Kemiri 850°C

Penentuan Kadar Karboksilat

V. Titran
V. Sampel | NaHCO3 N. N. N. V. NaOH Massa n Karboksilat
No V. HCI (mL)
(Vs) (mL) (Vp) NaHCO3 | HCI NaOH (mL) Karbon (g) (meq/g)
(mL)
1 25 5 0.05 0.0442 10 0.0452 8.4 0.1001 9.3427
2 25 5 0.05 0.0442 10 0.0452 8.3 0.1001 9.1170
3 25 5 0.05 0.0442 10 0.0452 8.1 0.1001 8.6656
Rata - rata 0.0418
Penentuan Kadar Lakton
V. V. Titran
N. N. N. V. NaOH Massa n Lakton
No | Sampel Na2CO3 V. HCI (mL)
Na2CO3 | HCI NaOH (mL) Karbon (g) (meq/g)
(Vs) (mL) | (Vp) (mL)
1 25 5 0.05 0.0442 10 0.0452 10 0.1004 3.8730
2 25 5 0.05 0.0442 10 0.0452 95 0.1004 2.7480
3 25 5 0.05 0.0442 10 0.0452 9.9 0.1004 3.6480
Rata - rata 3.4230
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Penentuan Kadar Fenol

V. Titran
V. Sampel N. N. N. V. NaOH Massa
No NaOH V. HCI (mL) n Fenol (meq/qg)
(Vs) (mL) NaOH | HCI NaOH (mL) Karbon (g)
(Vp) (mL)
1 25 5 0.0452 | 0.0442 10 0.0452 7.3 0.1 -7.5535
2 25 5 0.0452 | 0.0442 10 0.0452 7.2 0.1 -6.4287
3 25 5 0.0452 | 0.0442 10.2 0.0452 8.2 0.1 -5.0608
Rata - rata -6.3476
Penentuan Kadar Basa Total
V. Titran
V. Sampel N. V. NaOH Massa n Basa Total
No HCI (Vp) | N. HCI N. HCI | V. HCI(mL)
(Vs) (mL) NaOH (mL) Karbon (g) (meq/q)
(mL)
1 25 5 0.0442 | 0.0452 7.5 0.0442 2.1 0.1005 -1.2287
2 25 5 0.0442 | 0.0452 7.5 0.0442 2 0.1005 -1.4488
3 25 5 0.0442 | 0.0452 7.5 0.0442 1.9 0.1005 -1.6689
Rata - rata -1.4488
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d. Karbon Aktif Tempurung Kemiri 900°C

Penentuan Kadar Karboksilat

V. Titran N. n
V. Sampel V. HCI N. V. NaOH Massa _
No NaHCO3 NaHC N. HCI Karboksilat
(Vs) (mL) (mL) NaOH (mL) Karbon (g)
(Vp) (mL) | O3 (meq/g)
1 25 5 0.05 0.0442 10.1 0.0452 7.9 0.1002 7.9853
2 25 5 0.05 0.0442 10.3 0.0452 8.6 0.1002 9.1219
3 25 5 0.05 0.0442 10 0.0452 7.1 0.1002 6.4025
Rata - rata 7.8365
Penentuan Kadar Lakton
V. Titran
V. Sampel N. V. HCI N. V. NaOH Massa n Lakton
No Na2CO3 N. HCI
(Vs) (mL) Na2CO3 (mL) NaOH (mL) Karbon (g) (meq/qg)
(Vp) (mL)
1 25 5 0.05 0.0442 10 0.0452 9 0.101 2.7649
2 25 5 0.05 0.0442 10 0.0452 9.3 0.101 3.4359
3 25 5 0.05 0.0442 10 0.0452 9.2 0.101 3.2122
Rata - rata 3.1377
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Penentuan Kadar Fenol

V. Titran
V. Sampel N. V. HCI N. V. NaOH Massa n Fenol
No NaOH (Vp) N. HCI
(Vs) (mL) (mL) NaOH (mL) NaOH (mL) Karbon (g) (meq/qg)
m
1 25 5 0.0452 | 0.0442 10 0.0452 6.6 0.101 -7.0824
2 25 5 0.0452 | 0.0442 10 0.0452 7 0.101 -7.3243
3 25 5 0.0452 | 0.0442 10 0.0452 6.8 0.101 -5.0523
Rata - rata -6.4863
Penentuan Kadar Basa Total
V. Titran
V. Sampel N. V. NaOH V. HCI Massa n Basa Total
No HCI (Vp) | N.HCI N. HCI
(Vs) (mL) (mL) NaOH (mL) (mL) Karbon (g) (meq/qg)
m
1 25 5 0.0442 0.0452 7.5 0.0442 2.2 0.1006 -1.0075
2 25 5 0.0442 0.0452 7.5 0.0442 2.2 0.1006 -1.0075
3 25 5 0.0442 0.0452 7.5 0.0442 2.1 0.1006 -1.2274
Rata - rata -1.0808
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Lampiran 13. Hasil Analisis SEM

1. Tempurung Kemiri

o
\

i

\ m 4
[ ; 3 o £
/. b o
! 3 . \\‘x ;
SEI 20kv. WD10mm SS30 x3,000 Spm SEI 20KV WD10mm SS30 x5,000 Spm ‘e—
LAB.TERPADU UNDIP 0000 090ct2020  LAB.TERPADU UNDIP 0000 09 Oct 2020
3.000x 5.000x

SEl 20kv.  WD10mm SS30 x10,000 1pm  T— SEl 20kv.  WD10mm SS30 x15,000 1pm
LAB.TERPADU UNDIP 0000 09 0ct2020  LAB.TERPADU UNDIP 0000
10.000x

09 Oct 2020

15.000x



Titlm : INGI

Troxt roameent : BS1DLA)
Valt : 2.0 w
B : e 3,90
Thetm s 200710109
Pixwml : 512 x 384

s
Aequixition Parsmetsar
1ok roment : BS101IA)
A= 4 4 4 ' . . Ao, Voltege.s 20.0 &
Pratw Current: 1.00000 ob
PIA moxcie 213
NI L S 4 + + ' + . Rewel Timw 2 SOLBE e
Lavw Timw 2 50,00
& Deved Timew 1%
-4y { \3 ! ! ! ) ' Comting Rets: 1935 cpx
v Kowrgy deugeo O 0 20

LSTEE 3 =

J 4 = -
4 i g
e § . k A‘.;.
| | ! | I
noo Lin a0n 20 12 1Lm 1500 2L
WV

TAY Metiod Sleodeodieas Quentitetive doelyasellixicds)
itting Cosldeoiwotne 0.0358Y
Tatal Owsdeo 24.0

K loapeent o) Mexxt Sigw Naldslompoond Moot Cebeon K
&K 2.2¢1 N D05 WU 91,98 2.00 2.9
(4] 2.1

X 1.253 J9.28 0.03 O B J.45 2.0 09.2480
”3. & 3.512 d.52 3.0% D30 J.82 2.41 J. 6696
tax 3.60 3.02 29.08% b gl .25 15.m 3.9280
Cu X £.040 1.1% 0.01 D At 1.4% 5.3 1.23%1
o L 2.042 2.93 2.01 OGS Seld 1.26 1.85% 1.13851¢
Talel 100.00 DA O 23,35

108



2. Karbon Tempurung Kemiri 700°C

|

s [
SEl  20kv  WD10mm $S30 x3,000 Spm — SEl 20V WD10mm SS30 X5,000 Spm e—
LAB.TERPADU UNDIP 0000 090ct2020  LAB.TERPADU UNDIP 0000 09 Oct 2020

3.000x 5.000x

Y
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10.000x 15.000x
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3. Karbon Aktif Tempurung Kemiri 850°C

SEI 20V WD10mm $S30 X3,000 Gym e— SEl 20kv WD10mm $S30 X5,000 Gpm  e——
LAB.TERPADU UNDIP 0000  090ct2020 | LAB.TERPADU UNDIP 0000 090ct2020
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LAB.TERPADU UNDIP 0000  090ct2020 | LAB.TERPADU UNDIP 0000  090ct2020

10.000x 15.000x
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4, Karbon Aktif Tempurung Kemiri 900°C

SEl 206V  WD10mm $8S30 3,000  Gpm  — SEl 20kv  WD10mm SS30 X5000 Spm  e——
LAB.TERPADU UNDIP 0000  090ct2020 J LAB.TERPADU UNDIP 0000  090ct2020

SEl 20kV  WD10mm SS30 xi0000 fpm — SEI 20kV  WD10mm $S30 xi5000 fpm  —
LAB.TERPADU UNDIP 0000  090ct2020 [ LAB.TERPADU UNDIP 0000 090ct2020

10.000x 15.000x
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Lampiran 14. Hasil Luas Permukaan BET-BJH

1. Tempurung Kemiri

Quantachrome® ASiQwin™- Automated Gas Sorption Data

Acquisition and Reduction : f
©1994-2013, Quantachrome Instruments | Quantachrome
version 3.01 INsTRUMENTSY]
Analysis Report
Operator: UNDIP Date:2021/01/04 Operator: UNDIP Date:2021/01/22
Sample ID: 01158 Filename: 20210104 TK.qps
Sample Desc: Comment:
Sample Weight: 00559 g Instrument: Autosorb iQ Station 1
Outgas Time: 3.0hrs Outgas Temp.: 300 °C
Analysis gas: Nitrogen Non-ideality: 6.58e-05 1/Tomr CellType: 9mm w/o rod
Analysis Time: 1:43 hrmin Bath temp.: T1.35K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: 205531 cc Warm Zone V: 17.5265 cc
Total Pore Volume
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 354 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Nitrogen Temperature 77.350K
Molec. Wt.: 28013 Cross Section: 16.200 & Liquid Density: 0.808 glcc
Total Pore Volume summary
Total Pore Volume
Total pore volume = 1.492e-02 cc/g for
pores smaller than 1792.7 A (Radius)
at P/Po = 0.99463
Quantachrome® ASiQwin™- Automated Gas Sorption Data
isition and Reduction p
© 1994-201 3, Guantachrome Instruments Quantachrome
version 3.01
Analysis Report
Operator: UNDIP Date:2021/01/04 Operator: UNDIP Date:2021/01/06
Sample 1Dz 01158 Filename: 20210104 TK.gps
Sample Desc: Comment:
Sample Weight: 005599 Instrument: Autosorb iQ Station 1
Outgas Time: 3.0hrs Outgas Temp.: 300 °C
Analysis gas: Ni Non-ideality: 6.58e-05 1/Tomr CellType: 9mm wio rod
Analysis Time: 1:43 hrmin Bath temp.: TI3I5K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: 205531 cc Warm Zone V: 17.5265 cc
Multi-Point BET
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 3.54 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Hitrogen Temperature T7.350K
Molec. Wt.: 28013 Cross Section: 16.200 &= Liquid Density: D.808 gicc
Multi-Point BET Data
Relative Volume @ STP 171 Wi(PoiP)-1) ] Relative Valume @ STP 1/ [ Wi(Po/P) -1)]
Pressure Pressure
[PiPa] [cclal [PIPo] [ccia]
1.00357e-01 1.0203 8.74T6e+01 2.50485e-01 26583 1.0059e+02
1.50418e-01 1.5892 5.8581e+01 3.00495e-01 3.1251 1.0999e+02
2.00418e-01 2.1461 9.3448e+01
BET summary
Slope = 113.987
Intercept = 7.317e+01
Correlation coefficient, r = D.962724
C constant= 2.558

Surface Area = 18.608 mlg




i5
%‘. UNDIP Dake: 211 01/04 s u Date 201210108
Sample ID: 01158 Filename: 22101 Tr.qps
Sample Desc:
Sample Weight 00550 Instrument: PAasosorh Q) Stafion 1
Outgas Time: an I'Isﬂ Dutgas Temp.: 300°C
is gas: Non-ideality: 6.58e-05 1Mo Cell Type: O wio rod
ﬁk?’:&w ﬁ&ﬁm mm‘f— TrasK ype:
is Mode: Standard VoidViol Remeasure: off
VoidVol. Mode: He Mea=re Cold Zone V: 205531 o Warm Zone V: 17.5265 co
Raw Analysis Data
Raw Analysis Data
Press. PO Volume @ STP Time Taol Equ
[Torr] [Tar] [ee] [min]
84312 T50.00 0.0227708 3.0 a 1
2711 T750.00 0.0570 4.6 0 1
114.318 T50.00 0. T 6.2 0 1
152318 T750.00 0.112480 78 0 1
100.368 T50.00 0.148587 0.4 0 1
223376 T750.00 0.174a8 125 0 1
08304 T50.00 0.182520 15.7 0 1
443 T750.00 0.221448 18.8 0 1
341.80 T50.00 0.274578 .3 0 1
33023 T60.00 0.303875 Pkl 0 1
418.325 T50.00 0.328881 .5 0 1
458.32 T760.00 0.352118 m2 0 1
404353 T50.00 0.372056 322 0 1
532328 760.00 0.383728 353 0 1
570366 T60.00 0412235 334 0 1
6083 760.00 0432802 404 0 1
B43.314 T60.00 0451234 435 0 1
68427 T60.00 0462313 43.3 0 1
722268 T60.00 0.4BB375 433 0 1
55.921 T80.00 0.538375 524 0 1
754.833 T50.00 0.542366 551 a 1
122265 TE0.00 0.485330 &7 a 1
643.858 T50.00 0.458a07 60.8 a 1
645.568 TE0.00 0438423 63.0 a 1
607.506 T50.00 0.418458 604 a 1
530.538 T50.00 0.302137 891 a 1
5307 T50.00 0.400950 Ty a 1
403447 T50.00 0.378571 T4.3 a 1
455463 T50.00 0.352381 Tr5 0 1
417.563 T50.00 0.326888 803 a 1
ara.532 T750.00 0.202801 529 0 1
4146 T50.00 0.272140 841 a 1
03448 T750.00 0.242330 341 0 1
5600 T50.00 0.212177 203 0 1
227560 T750.00 0.183432 ekl 0 1
130.566 T50.00 0.152072 w3 0 1
151.761 T750.00 0.112a81 a1 0 1
113.740 T50.00 0.0B57206 4.0 0 1
T5.7248 T60.00 0.0508533 1003 0 1
37.360 T50.00 0.0127031 1082 1} 1
Quantachrome® ASiQwin™- Automated Gas Sorption Data
Acquisition and Reduction / ¥
© 1994-2013, Quantachrome Instruments | Quantachrome
version 3.01 SRTheany
Analysis Report
Operator: UNDIP Date:2021/01/04 Operator: UNDIP Date:2021/01/22
Sample ID: 01158 Filename: 20210104 TK gqps
Sample Desc: Comment:
Sample Weight: 0.0559 g Instrument: Autosorb iQ Station 1
Outgas Time: 30hrs Outgas Temp.: 300°C
Analysis gas: Nitrogen Non-ideality: 6.58e-05 1/Tomr CellType: 9mm w/o rod
Analysis Time: 1:43 hrmin Bath temp.: 77 35K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: 205531 cc Warm Zone V: 17.5265 cc
Average Pore Size
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 3.54 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Nitrogen Temperature T7.350K
Molec. Wt.: 28013 Cross Section: 16.200 &= Liquid Density: 0.808 glcc

Average Pore Size summary

Average pore Radius = 1.60416e+01 A
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2. Karbon Tempurung Kemiri 700°C

Quantachrome® ASiQwin™- Automated Gas Sorption Data

Acquisition and Reduction p f
© 1994-2013, Quantachrome Instruments { gy'ansqfhsrome
version 3.01 SEMENTEN
Analysi Report
Operator: UNDIP Date:2020/12/30 Operator: UNDIP Date:2021/01/06
Sample ID: 01157 Filename: 20201230 KATK. gps
Sample Desc: Comment:
Sample Weight: 01267 g Instrument: Autosorb iQ Station 1
Outgas Time: 30hrs Outgas Temp.: 300 “
Analysis gas: Nitrogen Non-ideality: 6.58e-05 1/Tor CellType: 9mm w/o rod
Analysis Time: 8:37 hrmin Bath temp.: T135K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: Occ ‘Warm Zone V: Occ
Total Pore Volume
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 3 54 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Nitrogen Temperature 77.350K
Molec. Wt.:  28.013 Cross Section: 16.200 2 Liquid Density: 0.808 glcc
Total Pore Volume summary
Total Pore Volume
Total pore volume =2 685e-01 cc/g for
pores smaller than 1843 7 A (Radius)
at P/Po = 0.99478
Quantachrome® ASiQwin™- Automated Gas Sorption Data
isition and Reduction #
© 1994-2013, Quantachrome Instruments Quantachro-me
version 3.01
Analysis Report
Operator: UNDIP Date:2020M12/30 Operator: UNDIP Date:2021/01/06
Sample ID: 01157 Filename: 20201230 KATK gps
Sample Desc: Comment:
Sample Weight: 01267 g Instrument: Autosorb iQ Station 1
QOutgas Time 30hrs Qutgas Temp.: 300 *C
Analysis gas: Nitrogen MNon-ideality: 6.58e-05 1Tomr CellType: 9mm wio rod
Analysis Time: B:37 hrmin Bath temp.: TT35K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure: Cold Zone V: Oee Warm Zone V: Dee
Muiti-Point BET
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 3.54 A Eff. cell stem diam. {d}: 4.0000 mm
Adsorbate Hitrogen Temperature T7.350K
Molec. Wt.: 28013 Cross Section: 16.200 &= Liquid Density: 0.808 gicc
Multi-Point BET Data
Relative Volume @ STP 1T [W([PaiP)-1) ] Relative Volume @ STP 11 [W((PoiP) -1) ]
Pressure Pressure
[PiPo] [ccig] [PIPo] [ccfa]
1.03875e-01 130.3853 7.1127=-01 2.50367e-01 137.5835 1.9422e+00
1.49815e-01 132.9931 1.0602e+00 3.00305e-01 139.6401 2.4557e+00
2.00085e-01 135.3542 1.4786e+00
BET summary
Slope = B.865
Intercept = -2513e01
Correlation coefficient, r = 0998273
C constant= -34.271
Surface Area = 404.297 mAlg
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Analysis Esport
Opsrator: UNDIP Dale202001230 Owperator: UNDIP Diate-2021/01/06
sampia ID: 01157 Fllanama: 20201230 KATK.Qps
Sample Desc: Comment:
Sample Weight: L1267 g Ingtrumant: AURDE0rD 12 Station 1
Oufgas Time: 3.0 hrs ‘Outgas Temp.: 300 "C
Analysis gas: Mitregan Non-dealrty: £.56e-05 1/Tom CallTypa: amm wio rod
Analysis Tima: 8237 hrmin Bath temp.- TT35K
Analysis Mode: Standard Voldvol Remeasura: of
VobdVol. Mode: He Measure Cold Fone V: 0 ce, Warm Fone V: Oec
Raw Analysis Data
Raw Analysis Data
Press PO Volums @ STP Timig Tol Equ
[Torr] [Torr] [ec] [mmin]
40.0126 T60L00 15.6766 a7 D 1
78.9451 760.00 16.5211 132.7 D 1
113.853 T60.00 16.6502 137.5 o 1
152.065 TE0.00 17,1434 140.8 o 1
190.219 TE0.00 17431 1451 D 1
228.232 T60L00 17.7177 1516 D 1
265.832 T60L00 18.0166 160.2 D 1
04421 Te0L00 183351 1689.3 D 1
242.085 T60.00 18,6529 177.8 o 1
280.063 TE0.00 18,9598 185.0 o 1
418.3M TE0.00 19.253 1348 D 1
456.073 TE0.00 19,5246 206.2 o 1
493.443 T60L00 19.7258 2.7 D 1
£31.489 Te0L00 19.9356 220.0 o 1
560.464 760.00 20.1434 2273 D 1
EQ8.0138 TE0.00 20,3872 239.7 o 1
E45.3T3 T60L00 20.6123 2501 D 1
E83.603 TE0.00 209143 256.4 o 1
T721.968 T60L00 21.3276 289.2 D 1
756.035 Te0L00 21.9698 320.4 o 1
T754.443 760.00 22.0078 326.7 D 1
720.905 TE0.00 216716 3247 o 1
683.317 T60L00 21.45953 356.2 D 1
E45.603 TE0.00 21.3076 356.6 o 1
607.453 760.00 21.1706 7T D 1
£50.132 TE0.00 21.0257 8.2 o 1
531138 760.00 20.8753 3887 D 1
433,301 TE0.00 20,7135 418.3 o 1
455.3%5 T60L00 20.54394 4176 D 1
417.435 T60.00 20,3692 426.8 o 1
379.905 760.00 20.1624 433.9 D 1
242,308 TE0.00 19.7581 4429 o 1
303.353 760.00 19.2042 4356.3 D 1
265.684 TE0.00 18,6206 453.1 o 1
22T AT T60L00 16.4748 456.9 D 1
130.722 T60.00 18,1698 459.4 o 1
151.322 760.00 17.8142 474.0 D 1
113.317 TE0.00 17.4358 433.2 o 1
75.684 760.00 17.0079 5046 D 1
37.B456 TE0.00 164157 E1T.5 o 1
Quantachrome® ASiQwin™.- Automated Gas Sorption Data
Acquisition and Reduction 7 ¥
©1994-2013, Quantachrome Instruments [ Quantachrome
version 3.01 s TRUMERTS\]
Analysis Report
Operator: UNDIP Date:2020/12/30 Operator: UNDIP Date:2021/01/06
Sample ID: 01157 Filename: 20201230 KATK gps
Sample Desc: Comment:
Sample Weight: 01267 g Instrument: Autosorb i1Q Station 1
Outgas Time: 30hrs Outgas Temp. 300 °C
Analysis gas: Nitrogen Non-ideality: 6.58e-05 1/Tomr CellType: 9mm w/o rod
8:37 hrmin Bath temp. Tr.35K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: Occ Warm Zone V: Occ
Average Pore Size
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 3.54 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Nitrogen Temperature T7.350K
Molec. Wt.: 28013 Cross Section: 16.200 & Liquid Density: 0.808 glcc

Average Pore Size summary

Average pore Radius = 1.32803e+01 A
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3. Karbon Aktif Tempurung Kemiri 850°C

Quantachrome® ASiQwin™- Automated Gas Sorption Data

Acquisition and Reduction ?
© 1994-2013, Quantachrome Instruments [ Quantachrome
version 3.01 INSTRUMER TS
Analysis Report
Operator: UNDIP Date:2021/01/05 Operator: UNDIP Date:2021/01/22
Sample ID: 01159 Filename: 20210105 KATK KOH 850C.qps
Sample Desc: Comment:
Sample Weight: 01657 g Instrument: Autosorb iQ Station 1
QOutgas Time: 3.0hrs QOutgas Temp.: 300°C
Analysis gas: Nitrogen Non-ideality: 6.58e-05 1/Tor CellType: 9mm w/o rod
Analysis Time: 3:56 hr-min Bath temp.: T735K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: Occ ‘Warm Zone V: Occ
Total Pore Volume
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 3.54 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Nitrogen Temperature T7.350K
Molec. Wt.:  28.013 Cross Section: 16.200 & Liquid Density: 0.808 g/cc
Total Pore Volume summary
Total Pore Volume
Total pore volume = 3.084e-01 cc/g for
pores smaller than 1708.5 A (Radius)
at P/Po = 0.99437
Quar ASiQwin™- A Gas Sorp Data
isition and Reduction r
€ 1994-2013, Quantachrome Instruments Quantachrome
ion 3.01 T
Analysis Report
Operator: UNDIP Date:2021/01/05 Operator: UNDIP Date:2021/01/06
Sample 10z 01159 Filename: 20210105 KATK KOH 850C.qgps
Sample Desc: Comment:
Sample Weight: 01657 g Instrument: Autosorb iQ Station 1
Outgas Time: 30hrs Outgas Temp.: 300 *C
Analysis gas: Nitrogen MNon-ideality: 6.58e-05 1/Tom CellType: 9mm wio rod
Analysis Time: 3:56 hrmin Bath temp.: 735K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: Oece Warm Zone V: Oce
Multi-Point BET
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 3.54 & Eff. cell stem diam. (d): 4.0000 mm
Adsorbate HNitrogen Temperature T7.350K
Molec. Wt.: 28013 Cross Section: 16.200 A= Liquid Density: 0.808 gicc
Multi-Point BET Data
Relative Volume @ STP 1/ [W([PaiP}-1)] Relative Volume @ STP 1/ [W((Po/P)-1)]
Pressure Pressure
[PiPa] [eclial [PIPa] [ecla]
9.96914e-02 155.0571 5.713%e-01 2.51356e-01 164.0590 1.6375e+00
1.51701e-01 159.1066 5.9931e-01 2.99976e-01 167.3999 2.0482e+00
1.99454e-01 162.1802 1.2292e+00
BET summary
Slope = 7.379
Intercept = -2.018e-01
Correlation coefficient, r= 0.998177
C constant= -35.559
Surface Area= 485.255 milg
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L] Rsport
o T UNDIP Dale-2021/01/05 Operator: UNDIP Date-2021/01106
Sampie 1D 01159 Fllenama: 20210105 KATK KOH BS0C.gps
Sample Desc: Comment:
Sample Welght: 01657 g Instrument: Autnsort 1 Station 1
Oufgas Time: 3.0 hrs Outgas Temp. 300 "C
Analyala gas: Hitrogen Honddeallty: 6.582-05 1/Toar CallType: Imm wio rod
Analyaks Tima: 3:56 hrmin Bath temp.- TT35K
Analysals Mode: Standard Voldvol Remeasura: off
Vobldvol. Moda: He Measure Cold Zone V: o = Warm Zone V: Oeco
Raw Analysis Data
Raw Analysis Data
Pregs PO Vlums @ STP Thmg Tol Egu
[Torr] [Torr] [ee] [min]
38.034 TELL0D 24,6584 287 b 1
T5.TESS TE0L0D 25.683 323 b 1
115.253 TEO0L0D 26.364 T4 b 1
151.585 TELL0D 26.8733 405 b 1
191.0231 TELL0D 27.1E46 43.2 b 1
227.982 TE0L0D 27.7382 475 b 1
I56.052 760.00 28.2324 55.3 b 1
204.504 TELL0D 28.673 83.5 b 1
42233 TE0L0D 29.0865 89.5 b 1
330.185 760.00 29.5534 TG4 b 1
418133 TE0.00 29.983 835 b 1
435.6 TE0L0D 30.3016 ar.e b 1
434102 TEO0L0D 30.5837 93.2 b 1
£31.916 Te0L00 30.8881 991 b 1
559.799 TE0L0D 311118 105.0 b 1
B05.2T6 TEO0L0D 31.3859 109.8 b 1
E46.34 TE0L0D 31.6328 115.2 b 1
Ea3.422 TELL0D 31.9348 120.5 b 1
T21.929 TE0L0D 32.3501 127.8 b 1
T55.713 TEO0L0D 33.0381 1375 b 1
4.507 TELL0D 33.0335 132.9 b 1
722,305 TE0L0D 32.6064 145.6 b 1
E32.559 TEO0L0D 32.3816 151.4 b 1
E46.014 760.00 32.236 154.6 b 1
EOT.4T9 TELL0D 32.029 158.9 b 1
559.055 TE0L0D 31.9E33 153.4 b 1
231134 760.00 31.8805 157.6 b 1
493.723 TELL0D 31.703 1721 b 1
435107 TE0L0D 31.5607 176.4 b 1
418.247 TEO0L0D 31.4009 180.7 b 1
370.383 760.00 31.1409 137.3 b 1
239.89 TE0L0D 30.0B52 199.6 b 1
302145 TEO0L0D 29.3252 HE6 b 1
D56.567 760.00 28.8794 3.8 b 1
228,381 TE0L0D 28.4413 2167 b 1
190.507 TEDL0D 27.9833 219.6 D 1
152.537 TEO0L0D 27.53 224 b 1
113.501 Te0L00 26.9E39 264 b 1
76.057 TE0L0D 26.3337 230.8 b 1
37.5235 TEO0L0D 25.3654 2370 b 1
Quantachrome® ASiQwin™- Automated Gas Sorption Data
Acquisition and Reduction £ ¥
© 1994-2013, Quantachrome Instruments L ggag‘t.a(fhsr_ome
version 3.01 N !
Report
Operator: UNDIP Date:2021/01/05 Operator: UNDIP Date:2021/01/22
Sample ID: 01159 Filename: 20210105 KATK KOH 850C.qps
Sample Desc: Comment:
Sample Weight: 0.1657 g Instrument: Autosorb iQ Station 1
Outgas Time: 30hrs Outgas Temp.: 300 °C
Analysis gas: Nitrogen Non-ideality: 6.58e-05 1/Tor CeliType: 9mm w/o rod
Analysis Time: 3:56 hrmin Bath temp.: T735K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: Occ ‘Warm Zone V: Occ
Average Pore Size
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 3.54 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Nitrogen Temperature T7.350K
Molec. Wt.: 28013 Cross Section: 16.200 & Liquid Density: 0.808 g/cc

Average Pore Size summary

Average pore Radius = 127104e+01 A
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4. Karbon Aktif Tempurung Kemiri 900°C

Quantachrome® ASiQwin™- Automated Gas Sorption Data
Acquisition and Reduction
© 1994-2013, Quantachrome Instruments

Quantachreme
version 3.01 INSTRUMEN TS
Report
Operatol UNDIP Date:2020/12/29 Operator: UNDIP Date:2021/01/06
Sample ID: 01156 Filename: 20201229 KATK KOH 900C.qps
Sample Desc: Comment:
Sample Weight: 0.1607 g Instrument: Autosorb iQ Station 1
Outgas Time: 3.0hrs Outgas Temp.: 300 °C
Analysis gas: Nitrogen Non-ideality: 6.58e-05 1/Tomr CellType: 9mm w/o rod
Analysis Time: 6:31 hrmin Bath temp.: TT35K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: 0.953743 cc Warm Zone V: 18.6378 cc
Total Pore Volume
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 354 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Nitrogen Temperature T7.350K
Molec. Wt.: 28013 Cross Section: 16.200 &= Liquid Density: 0.808 glcc
Total Pore Volume summai
Total Pore Volume
Total pore volume = 3.152e-01 cc/g for
pores smaller than 3227 2 A (Radius)
at P/Po = 0.99703
Quantachrome® ASiQwin™- Automated Gas Sorption Data
Acquisition and Reduction £
© 1994-2013, Quantachrome Instruments Quantachrome
version 3.01 T
Analysis Report
Operator: UNDIP Date:2020/12/29 Operator: UNDIP Date2021/01/06
Sample ID: 01156 Filename: 20201229 KATK KOH 900C._qps
Sample Desc: Comment:
Sample Weight: 01607 g Instrument: Autosorb iQ Station 1
Outgas Time: 30hrs Outgas Temp.: 300 =C
Analysis gas: Nitrogen Non-ideality: 6.58e-05 1/Tom CellType: Smm wfo rod
Analysis Time: 6231 hrmin Bath temp.: 735K
Analysis Mode: Standand VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: 0953743 cc Warm Zone V: 186378 cc
Multi-Point BET
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter {D): 3.54 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Hitrogen Temperature T7.350K
Molec, Wt.: 28013 Cross Section: 16.200 &= Liquid Density: 0.8058 glce
Multi-Point BET Data
Relative Volume @ STP 1 [W([PolP)-1)] Relative Volume @ STP 11 [W([Po/P) -1} ]
Pressure Pressure
[PiPo] [ecial [PIPo] [ecia]
1.00509e-01 155.2694 5.7581e-01 2.5010%e-01 164.9217 1.6181e+00
1.49711e-01 158.9689 §.8620e-01 2.9903%e-01 167.4297 2.0387e+00
2.00109e-01 162.1203 1.2347e+00
BET summary
Slope = 7.352
Intercept = -1.98%e-01
Correlation coefficient, r = 0.998139
C constant= -35.958
Surface Area= 486.863 m/g
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Analysis Report
Operator: UNDP Dalec2020/1229 Operator: UNDIP Diate 20210106
Sampla ID: 01136 Fllanams: 20201229 KATK KOH S00C.qps
Sample Desc: Comment:
Sampla Walght: 01607 g Instrument Autosorb 1@ Station 1
Ouigas Time: 3.0/ s Outgas Temp.: 300 "C
Analysis gas: Nitregen Hon-deality: £.5Be-05 1/Tow CallTyps: amm wio rod
Analysls Tima: 6231 hrmin Bath temp.- TT35K
LAnalysia Mode: Standard Voldvol Remeasura: off
Voldviol. Mode: He Measure Cold Zons V: EI.BSIJ?J-J o Warm Zone V: 16.6376 co
Raw Analysis Data
Raw Analysis Data
Preas PO Volums @ STP Tima Tal Equ
[Tor] [Tom] [ee] [min]
39.3747 760.00 23.9556 89.0 b 1
T6.3871 T60.00 248518 105.5 b 1
113.761 760.00 25.5453 102.0 b 1
152.DE3 T60.00 26.0527 1128 b 1
190.DE3 760.00 26.5029 116.6 b 1
22727 T&0.00 26.905 1208 b 1
265.337 T&0.00 27.3494 1282 b 1
303.337 T60.00 27.7832 1358 b 1
42189 T60.00 282677 1464 b 1
380.259 760.00 25.7242 157.2 b 1
417.564 T&0.00 29,1138 165.5 b 1
455.504 760.00 294732 172.9 b 1
493.778 T60.00 295094 1806 b 1
532.017 760.00 30.0855 186.5 b 1
570.02 T60.00 30.3497 133.9 b 1
E07.94 760.00 30.6358 201.0 b 1
E45.661 T60.00 308475 206.8 b 1
E33.618 T&0.00 31.257 217.7 b 1
T721.669 760.00 31.7906 230.0 b 1
T&0.00 32.7455 250.8 b 1
760.00 32.7406 2546 b 1
T60.00 324778 264.1 b 1
760.00 31.8058 274.0 b 1
T60.00 37153 280.2 b 1
760.00 31.5336 286.1 b 1
T&0.00 31.366 291.7 b 1
T&0.00 HAm2 237.0 b 1
T60.00 3.0z 302.3 b 1
T60.00 30.837 306.2 b 1
760.00 30.6311 3129 b 1
T&0.00 30.4108 2193 b 1
T60.00 294828 3336 b 1
T60.00 26.6047 7T b 1
760.00 281378 354.5 b 1
T&0.00 27.6501 357.5 b 1
760.00 27.2375 350.4 b 1
T60.00 26.7535 3531 b 1
760.00 26.2142 3772 b 1
T5.8265 760.00 25.5593 387.3 b 1
3r.samn T&0.00 24 8225 2820 b 1
Quantachrome® ASiQwin™- Automated Gas Sorption Data
Acquisition and Reduction N
© 1994-2013, Quantachrome Instruments L I(gy'angeghsr_ome
version 3.01 Uhidaahit: !
Analysis Report
Operator: UNDIP Date:2020/12/29 Operator: UNDIP Date:2021/01/06
Sample ID: 01156 Filename: 20201229 KATK KOH 900C_gps
Sample Desc: Comment:
Sample Weight: 01607 g Instrument: Autosorb i1Q Station 1
Outgas Time: 30hrs Outgas Temp.: 300 °C
Analysis gas: Nitrogen Non-ideality: 6.58e-05 1/Tomr CellType: 9mm w/o rod
Analysis Time: 6:31 hr-min Bath temp.: Tr35K
Analysis Mode: Standard VoidVol Remeasure: off
VoidVol. Mode: He Measure Cold Zone V: 0953743 cc Warm Zone V: 18.6378 cc
Average Pore Size
Data Reduction Parameters Data
Thermal Transpiration: on Eff. mol. diameter (D): 3.54 A Eff. cell stem diam. (d): 4.0000 mm
Adsorbate Nitrogen Temperature T7.350K
Molec. Wt.: 28013 Cross Section: 16.200 & Liquid Density: 0.808 glcc

Average Pore Size summary

Average pore Radius = 129481e+01 A
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Lampiran 15. Perhitungan Kapasitansi Spesifik

a. Elektrolit Li,SO,

Scan | | Massa | Kapasitansi | Kapasitansi
Sampel rate ‘ ‘ karbon spesifik spesifik
(V/s) (A) (A) (gram) (F/9) (mF/g)
0.1 3.90x107 | 3.85x107 | 0.1011 | 4.95x107 | 4,95x10*
K 0.05 391x107 | 3.84x107 | 0.1011 | 1.37x10° | 1.37x10°
0.02 3.94x107 | 3.86x107 | 0.1011 | 4.36x10° | 4.36x10°
0.01 3.91x107 | 3.80x107 | 0.1011 | 1.08x10> | 1.08x 10°
0.1 2.20x10° | -1.40x10° | 0.102 0.00035 0.35
T 0.05 2.78x10° | -1.94x10° | 0.102 0.00093 0.93
0.02 3.21x10° | -2.28 x10° | 0.102 0.00269 2.69
0.01 3.54x10° | -252x10° | 0.102 0.00594 5.94
0.1 7.06 x 10° | -8.48x 10° | 0.1002 0.00159 1.59
CATK 0.05 4.85x10° | -1.06 x 10° | 0.1002 0.00308 3.08
0.02 4.26x10° | -8.68x 10° | 0.1002 0.00646 6.46
0.01 3.46x10° | -8.69x10° | 0.1002 0.01214 12.14

1. Penentuan Kapasitansi TK

1.1 Scan rate 100 mV/s

~(390x107-(3.85x 107) A
0.1 Y/ x 0.1011 gram

S

1.2 Scan rate 50 mV/s

_(391x107-(3.84x 107) A
0.05 V/s x 0.1011 gram

S

1.3 Scan rate 20 mV/s

_(3.94x107-(3.94x 107) A
0.02 V/s x 0.1011 gram

S

=4.95x107 F/g

= 1.37x10° F/q

= 436x10° F/g
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1.4 Scan rate 10 mV/s

_(3.90x107-(3.85x 107) A

—1.08x10° F
0.01 V/s x 0.1011 gram /e

S

2 Penentuan Kapasitansi Spesifik KTK

2.1 Scan rate 100 mV/s

~ (220x10°-(-1.40x 10)) A
0.1 V/S x 0.1020 gram

= 0.00035F/,

S

2.2 Scan rate 50 mV/s

~ (2.78x10°-(-1.94x 10%)) A
0.05 Y/ x 0.1020 gram

= 0.00093F/,

S

2.3 Scan rate 20 mV/s

~ (321x10°-(228x 10%) A
0.05 Y/ x 0.1020 gram

S

= 0.00269F/,

2.4 Scan rate 10 mV/s

~ (354x10°-(-252x10%)) A
0.01 V/s x 0.1020 gram

= 0.00594F/,

S

3.Penentuan Kapasitansi Spesifik KATK

3.1 Scan rate 100 mV/s

~ (7.06x10°-(-8.48x 10)) A
0.1 V/S x 0.1002 gram

= 0.00159 F/,

S

3.2 Scan rate 50 mV/s

 (485x10°-(-1.06x 10)) A
0.05 V/S x 0.1002 gram

= 0.00308 F/,

S

3.3 Scan rate 20 mV/s

 (4.26Ex10°-(-8.68x 10)) A
0.02 V/s x 0.1002 gram

= 0.00646 F/,

S
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3.4 Scan rate 10 mV/s

~ (346x10°-(-8.69x 10%)) A

S =0.01214 F
0.01 V/s x 0.1002 gram /g
b. Elektrolit Na,SO4
Scan I I Massa | Kapasitansi | Kapasitansi
Sampel | rate ¢ d karbon | spesifik spesifik
(VIs) (gram) (F/g) (mF/g)
(A) (A)
0.1 3.96x107 |3.86x107 | 0.1011 | 1.03x10° | 1.03x10°
" 0.05 3.96x107 |3.83x107 | 0.1011 | 250x10° | 2.50x10°
0.02 4.04x107 |3.89x107 | 0.1011 | 754x10° | 754x10°
0.01 3.95x107 |3.84x107 | 0.1011 | 1.14x10° | 1.14x107?
01 | 279x10° | 184X10 1 5105 | 0.00045 0.45
KTK 005 | 233x10° | X101 0100 | 0.00074 0.74
700 002 | 278x10° | 230x1001 440) 0.00236 2.36
001 | 277x10° | 202x10° 1 4900 | 0.00460 4.69
01 | 727x10% | F03X10 159002 | 0.00175 1.75
ATk | 005 | 7.22x10° 8.49x10° | 1002 | 0.00314 3.14
900 | 502 | 719x10% | B2TX10 1 g1002 | 0.00771 771
001 | 726x10° | 39LX19 1 61002 | 0.01614 16.14

1. Penentuan Kapasitansi TK

1.1 Scan rate 100 mV/s

~ (3.96x 107-(3.86 x 107) A
0.1 Y/s x 0.1011 gram

S

1.2 Scan rate 50 mV/s

_(396x107-(3.83x 107) A
0.05 V/g x 0.1011 gram

S

= 1.30x10° F/,

= 1.26x10° F/q
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1.3 Scan rate 20 mV/s

_ (4.04x1077-(3.89x1077) A
0.02Y/5x0.1011 gram

C, = 7.54x10° F/,
1.4 Scan rate 10 mV/s

C(3.95x107-(3.84x 107) A
0.01 V/S x 0.1011 gram

=1.14x10° F/q

S

2 Penentuan Kapasitansi Spesifik KTK

2.1 Scan rate 100 mV/s

~(279x10°- (-1.84 x 10)) A
0.1 V/s x 0.1020 gram

= 0.00045 F/,

S

2.2 Scan rate 50 mV/s

~ (233x10°-(-1.44x 10%) A
0.05 V/s x 0.1020 gram

S

= 0.00074F/,

2.3 Scan rate 20 mV/s

~ (278x10°-(2.30x 10%)) A
0.05 V/s x 0.1020 gram

= 0.00236F/,

S

2.4 Scan rate 10 mV/s

~(277x10°-(22.02x 10%)) A
0.01 V/s x 0.1020 gram

= 0.00469F/,

S

3. Penentuan Kapasitansi Spesifik KATK

3.1 Scan rate 100 mV/s

~ (220x10°-(-1.40x 10)) A

= 0.00035F
: 0.1 V/s x 0.1020 gram /e
3.2 Scan rate 50 mV/s
2.78x 10°- (-1.94x 10%)) A
.= ( ( DA _ 6.00093 /o

0.05 V/s x 0.1020 gram
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3.3 Scan rate 20 mV/s

~ (321x10°-(228x10%) A

= 0.00269 F
’ 0.05 V/S x 0.1020 gram /g
3.4 Scan rate 10 mV/s
3.54x 10°%-(-2.52x 10%)) A
.= ( ( DA 0.00594 F/,

0.01 V/g x 0.1020 gram
3 Penentuan Kapasitansi Spesifik KATK
3.1 Scan rate 100 mV/s

(7.27x10°-(-1.038 x 10)) A
0.1 Y/ x 0.1002 gram

= 0.00175 F/q

S

3.2 Scan rate 50 mV/s

_(7.22x10°- (-8.49x 10%))A
0.05 V/s x 0.1002 gram

= 0.00314 F/,

S

3.3 Scan rate 20 mV/s

_(7.19x10°- (-8.27x 10%))A
0.02 V/s x 0.1002 gram

S

= 0.00771 F/g

3.4 Scan rate 10 mV/s

(7.26 x 10°- (-8.91x 10)) A
ST 0.01 V/gx 0.1002 gram

=0.01614 F/g
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Lampiran 16. Grafik Kapasitansi Spesifik TK, KTK dan KATK

1. Grafik kapasitansi spesifik dalam elektrolit Li,SO4 1 M
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2. Grafik kapasitansi spesifik dalam elektrolit Na,SO, 1 M
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c. KATK 900
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