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LAMPIRAN

Lampiran 1. Diagram Alir Penelitian

1.1 Prosedur Umum

Tempurung Kemiri

- dibersihkan kotoran yang menempel pada tempurung dan
dilanjutkan dengan pengeringan di bawah sinar matahari
— dikarbonisasi pada suhu 600 °C selama 1-2 jam

— dihaluskan dan diayak dengan ukuran 200 mesh

Karbon Tempurung Kemiri

—diaktivasi dengan larutan H3PO, 25 % dengan
perbandingan 10:1 (volume H3PO, : massa karbon)
—dicuci dengan akuades hingga pH netral

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

Karbon Aktif Tempurung Kemiri

—direndam dalam larutan NH;OH 25 %, dengan
perbandingan 10:1 (metode aminasi)

—direndam dalam larutan HNO3 6 N dengan perbandingan
10:1 dilanjutkan dengan perendaman dalam larutan
NH,OH 25 %, dengan perbandingan 10:1 (metode

praoksidasi-aminasi)

Nitrogen Doped Carbon
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1.2 Analisis Kadar Air

Tempurung Kemiri

— ditimbang sebanyak 0.5 gram kedalam cawan porselin 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,

KATK, NDC 1 dan NDC 2

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,
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1.4 Analisis Kadar Senyawa Volatil

Tempurung Kemiri

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

— dikeringkan dalam oven pada suhu 800 °C selama 7 menit

- didinginkan dalam desikator, dan timbang bobotnya

—dimasukkan kembali ke dalam oven selama 5 menit dan

dinginkan kembali dalam desikator hingga bobot konstan

Hasil

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

KATK,

NDC 1 dan NDC 2

1.5 Analisis Luas Permukaan

Karbon Tempurung kemiri

- ditimbang sebanyak 0.3 gram dan dicampurkan dengan 25 mL

larutan metilen biru 4600 ppm
— distirer selama 30 menit

— disaring dan diukur absorbansi filtrat pada pada A 664 nm

Hasil

Catatan: diulangi prosedur yang sama dengan sampel lain seperti KATK,

NDC 1 dan NDC 2
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1.6 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:

diulangi prosedur yang sama dengan sampel lain seperti KATK,

NDC 1 dan NDC 2

1.7 Analisis Gugus Fungsi dengan Titrasi Boehm

Karbon Tempurung kemiri

- ditimbang sebanyak 0,1 gram dimasukkan ke dalam 4 buah gelas
kimia yang berisi larutan Na,CO3 0,05 N, NaHCO3 0,05 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.

Sil
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1.8 Analisis Morologi dengan SEM

Nitrogen-Doped Carbon

- ditempelkan pada sel holder dengan perekat ganda
— dilapisi dengan logam emas dalam keadaan vakum

- dimasukkan pada tempatnya di dalam SEM dan dianalisis

Hasil

1.9 Penentuan Kadar N dengan Metode Asidimetri

Filtrat Sintesis NDC

- dipipet sebanyak 1 mL dan diencerkan hingga 250 mL.

— dititrasi dengan larutan HCI 0.1 M.

—dicatat volume HCI yang digunakan saat titik ekuivalen. mol
NH4OH sebagai N yang terdeposisi adalah selisih antara NH,OH

awal dan NH,OH sisa

Hasil

1.10Analisis Kapasitansi Spesifik

Karbon Aktif Tempurung Kemiri

—dicampur dengan karbon aktif komersial dan lilin paraffin dengan
perbandingan 60 % : 10 % : 30 %.

—dipanaskan diatas hotplate dan diaduk hingga homogen

—dicetak dalam badan elektroda dan dikeringkan

| bktroda Karbon
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Elektroda Karbon

Elektroda Pt

Elektroda Ag/AgCl

Hasil

L

o
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- dirangkai dalam alat Potensiostat

diperoleh data voltammogram

- dihitung nilai kapasitansi spesifik

- dilakukan pengukuran dengan nilai scanrate 5, 10, 20, 50 dan 100
mV/s menggunakan larutan KOH 6 M dan H,SO4 2 M sehingga
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Lampiran 2. Dokumentasi Penelitian

Tempurung Kemiri

Karbon Tempurung Kemiri
ukuran 200 mesh

Penyaringan Karbon Tempurung

Kemiri teraktivasi HsPO,4
|PDF

L

o
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Karbon Tempurung Kemiri

Aktivasi Karbon Tempurung
Kemiri dengan H3PO,

Karbon Aktif Setelah
Pengeringan pada suhu 105°C
selama 2 jam
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Modifikasi Karbon Aktif
Tempurung Kemiri dengan
Larutan HNO3; 6 N

Penyaringan sampel NDC
metode Praoksidasi-Aminasi

ror

[* -I
A%

o

Analisis Kadar Air
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Sintesis NDC metode Aminasi dan
Praoksidasi-Aminasi

Penyaringan sampel NDC
metode Aminasi

NDC yang telah dikeringkan pada
suhu 105°C selama 24 jam
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Analisis Kadar Abu Analisis Kadar Senyawa Volatil

Standarisasi NaOH dengan Standarisasi HCI dengan Na,;B40O7
H,C,0,

Perendaman sampel pada Titrasi
Boehm

Hasil Titrasi Boehm
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Penentuan kadar NH,OH pada
Sintesis NDC (metode
praoksidasi-aminasi)

Elektroda karbon
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Penentuan kadar NH,OH pada
Sintesis NDC (metode aminasi)

Penentuan kapasitansi spesifik
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Lampiran 3. Perhitungan Pembuatan Larutan Pereaksi
2.1 Pembuatan Larutan H3PO4 25% dari H3PO4 85%

Vi X M, = Vox M,

Vi x 85% 250 mL x 25%

V1 =73.5mL

2.2 Pembuatan Larutan Na,CO3 0,05 N
gram =L x N x BE

gram = 0,25 L x 0,05 N x 106 g/eq = 1,3250 gram

2.3 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

2.4 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

2.5 Pembuatan Larutan HCI 0,05 N

% X bj x 10
Ne—M

BE
_37x1,19 g/mL x 10
36,5 g/eq
N= 12,06 N
Vi x  Np = Vx Ny
— x 1206 N = 250 mL x 0,05 N

V1 1,03 mL

f

Optimization Software:
www . balesio.com

85



2.6 Pembuatan Larutan Na,B4O; 0,05 N
gram =L x N x BE

gram=0,1 L x 0,05 N x 190,6 g/eq =0,9530 gram

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

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

2.8 Pembuatan Larutan KOH 6 M
gram=L xM x BM

gram=0,05L x 6 M x 56 g/mol = 16.8 gram

2.9 Pembuatan Larutan H,SO, 1 M

% X bj x 10
M=——-

BM
_ 98x1,84 g/mL x 10
B 98 g/mol
M= 184 M
Vi X M, = Vox M,
Vi x184M =50mLx2M

Vi =543 mL=55mL

2.10 Pembuatan Larutan Metilen Biru 5000 ppm

fror]

f

mg metilen biru =5000 ppm x 0,25 L

ma metilen biru =1250 mg
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2.11 Pembuatan Larutan Metilen Biru 50 ppm
Vi x C = x Gy

Vi1 x 500 ppm

100 mL x 50 ppm

V1

10 mL

2.12 Pembuatan Larutan Standar Metilen Biru 2, 4, 8, 16 dan 32 ppm

Vi x C =V, x G

Vi x 50ppm = 100mL x 0.5 ppm
Vi = 1mL

Vi x C; = x Gy

Vi x 50ppm = 100mL x 1ppm
Vi = 2mL

Vi x C = V, x Cp

Vi x 50ppm = 100mL X 2ppm
Vi = 4mL

Vi x C = V, x G,

Vi x 50ppm = 100mL x 4 ppm
V, = 8mL

Vi x Cg = x Gy

Vi x 50ppm = 100mL x 8ppm
Vi = 16 mL
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Lampiran 4. Data Spektrum FTIR

1. Tempurung Kemiri

|
|
|
I
S I A
| | | 1
I | | 1
I | I I
! ! L) ! !
1 qI 1 I
s | gl | |
T 1 I 1 1
N I— _——m U [
e e
I 33 I I I
1 1 1 1 1
1 : 1 1 1 1
I 1 I I I
i LI i LI i T T T i LI i LI
500 1250 1000 750 500
1lem
Base (L) Area Corr. Area
1 37419 07 AR5 1.733 387 6O 362 62 0.173 0.088
2 42241 98242 1.73 43591 406,98 0,105 0.103
3 459.06 08258 1.38 486.06 435,91 0.257 0.175
4 580.57 85202 0.207 586.36 534.28 0.957 0.044
5 GET.AT 06,024 1.212 69823 B55.8 0.454 0.08
& T17.52 06.068 2.B55 T42.58 BB 23 0.295 0.265
|‘." B15.80 a7.748 1.822 839.03 Ta0.81 0.281 019
|8 BT5.68 B81.07 18.753 918.12 840,96 2228 2176
a 1039.63 67.172 32628 1188.15 920.05 21.433 211586
10 1222 87 93.402 2.077 1236.37 119008 0.942 0.271
11 1260.16 B7.61 B.341 1315.45 1238.3 2618 1.381
12 1427.32 62.152 5202 144083 132317 10,8049 0.7659
13 1458.18 61.423 4.T67 1490 87 144275 8.98 0.756
14 1508.33 67.17T6 10544 1570.06 1462 9 6.926 1.442
15 1653 B5.448 12.534 171279 157140 5 463 4.363
16 174365 02 064 5.032 178223 17T14.72 1.128 0.583
17 179959 08.13 1.538 1816.84 178223 0.158 0.107
18 1919.17 09385 0.604 1932 67 1903.74 0.036 0.038
10 2335 8 B BB 2.13 2345 44 2277 43 204 0227
20 2362 8 B2.541 B.BOB 2303 56 2347 .37 237 0.895
21 25171 08,459 1.533 56T 25 2305 50 0.55% 0.559
22 2590.4 99,159 0.836 267334 2567 25 01T 0177
3 272349 09,635 0.36 276785 2673.34 0.064 0.063
24 2B79.72 92 529 1.406 2899.01 2760, T8 2086 0.278
25 2024.09 o01.805 2 868 2991.509 2000 44 2049 0613
26 3419.79 67.138 1418 358374 3402 .43 26.701 2.353
27 3T4T 6D 04.333 5.09 T2 AT05. 26 0.84 0.727
Date/Time; &/7/2018 9:59:10 AM
Mo. of Scans;
Resolution;
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2. Karbon Tempurung Kemiri

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
KTK 1/em
No. Peak Intensity Corr. Intensity |Base (H) Base (L) Area Corr. Area
1 354.9 96.561 2933 364.55 351.04 0.137 0.085
2 393.48 96.949 0.709 410.84 389.62 0.167 0.034
3 42241 98.362 1.659 437.84 410.84 0.089 0.091
4 44556 99.5 0516 462.92 437.84 0.03 0.032
5 518.85 98.542 0.679 534.28 489.92 0.173 0.053
6 574.79 98.354 0.656 626.87 @36 0.282 0.093
7 669.3 97.307 2.403 704.02 626.87 0.439 0.351
] 750.31 99.364 0.493 769.6 732.95 0.064 0.041
9 819.75 96.155 0.832 831.32 769.6 0.606 0111
10 873.75 90.83 6.89 9374 833.25 1.889 1.015
11 1028.06 97.041 2.828 1070.49 950.91 0.838 0.772
12 1192.01 £9.388 10.458 1325.1 1072.42 7.007 6.837
13 1340.53 98.461 0.46 1346.31 1325.1 0.092 0.018
14 1373.32 95.639 0.624 1379.1 1346.31 0.451 0.042
15 1425.4 90.079 7.384 1485.19 1381.03 2959 1.908
16 1598.99 74.224 20716 1666.5 1487.12 13.344 10.052
17 1683.86 91.687 2477 1726.29 1668.43 1.596 0.516
18 174365 98.516 1.149 1759.08 1728.22 0.119 0.074
19 1797.66 99.024 0.993 1811.16 1782.23 0.058 0.061
20 1867.09 98.988 0.91 1880.6 1855.52 0.059 0.047
21 1917.24 98.988 0.686 1932.67 1901.81 0.088 0.044
22 2331.94 84.241 2.887 2341.58 2277.93 2.391 0.302
23 2360.87 79.369 10.801 2393.66 234351 2.906 1.106
24 2524.82 99.053 0.864 2677.2 2449.6 0.482 0.401
25 2727.35 99.611 0.314 2789.07 2677.2 0.106 0.069
26 2856.58 98.607 0.475 2877.79 2789.07 0.288 0.045
27 2918.3 98.229 0.869 2949.16 2877.79 0.418 0.127
28 3417.86 85.605 0.453 3431.36 3402.43 1.922 0.033
29 3562.52 90.706 1.221 |35?6,02 |§550.95 0.989 0.072
30 3612.67 90.982 2.294 |3633.89 |3£97.24 1.323 0.239
3 3739.97 193.395 5409 3778.55 371297 1.015 0.712
Date/Time; 8/7/2018 10:13:18 AM
No. of Scans;
Resolution;
Apodization;
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3. Karbon Aktif Tempurung Kemiri
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4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
KATKH3PO4 1lem
No. |Peak Intensity Corr. Intensity | Base (H) Base (L) Area Corr. Area
1 354.9 96.216 3.768 374.19 351.04 0.189 0.189
2 389.62 97.519 1.644 401.19 374.19 0.192 0.106
3 428.2 98.118 0.546 443.63 416.62 0.184 0.031
4 455.2 98.61 0.615 487.99 443.63 0.164 0.059
5 520.78 98.456 0.95 549.71 487.99 0.28 0.128
6 574.79 98.818 0.54 611.43 549.71 0.229 0.082
7 675.09 96.454 3.471 717.52 613.36 0.772 0.742
8 756.1 98.911 0.264 767.67 717.52 0.159 0.033
9 813.96 97.911 0.644 839.03 767.67 0.514 0.092
10 866.04 97.767 1.063 916.19 839.03 0.49 0.166
11 1028.06 95.874 4.041 1085.92 954.76 1.223 1.178
12 1192.01 95.325 4.629 1317.38 1087.85 2.817 2.779
13 1386.82 98.437 0.206 1392.61 1336.67 0.224 0.032
14 14254 97.228 0.749 1440.83 1392.61 0.456 0.057
15 1454.33 97.484 0.956 1483.26 1440.83 0.32 0.104
16 1568.13 87.826 1.9 1581.63 1485.19 3.398 0.764
17 1602.85 87.805 1.997 1670.35 1583.56 3.619 0.39
18 1689.64 94.652 2.416 1728.22 1672.28 0.9 0.347
19 1741.72 99.239 0.64 1764.87 1728.22 0.069 0.051
20 1799.59 99.3 0.755 1818.87 1772.58 0.079 0.088
21 1834.3 99.39 0.684 1849.73 1818.87 0.035 0.045
22 1982.82 99.729 0.075 1992.47 1969.32 0.023 0.004
23 2358.94 77.219 22717 2397.52 2202.71 6.951 6.903
24 2414.88 99.464 0.506 2513.25 2399.45 0.105 0.098
25 2856.58 99.149 0.251 2877.79 2754.35 0.216 0.011
26 2918.3 98.863 0.651 2989.66 2877.79 0.329 0.134
27 3385.07 97.442 0.256 3402.43 3130.47 1.819 0.331
28 3620.39 94.867 1.149 3630.03 3570.24 0.77 0.136
29 3741.9 94.25 5.686 3776.62 3707.18 0.889 0.87
855.7 95.516 2.092 3882.71 3778.55 1.489 0.739
Date/Time; 8/7/2018 10:19:59 AM
b PO4 No. of Scans;
Resolution;
Apodization;
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4. NDC 1 (NDC Metode Aminasi)

i \ | \ | | \ | \
100w rn AT AT h
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4000 3500 3000 2500
NDC1
No. |Peak Intensity Corr. Intensity | Base (H) Base (L) Area Corr. Area
1 370.33 82.029 2.58 374.19 356.83 1.229 0.202
2 574.79 97.245 0.124 580.57 559.36 0.244 0.005
3 694.37 99.596 0.423 717.52 680.87 0.034 0.04
4 750.31 98.052 1.985 769.6 717.52 0.218 0.229
5 813.96 97.102 2.796 840.96 775.38 0.463 0.421
6 871.82 96.404 3.56 912.33 842.89 0.598 0.584
7 1026.13 96.586 3.556 1085.92 947.05 0.918 0.997
8 1192.01 84.748 15.373 1315.45 1087.85 9.835 9.947
9 1342.46 99.052 0.615 1350.17 1325.1 0.056 0.039
10 1369.46 98.014 1.614 1394.53 1350.17 0.219 0.155
11 14389 94.126 0.717 1442.75 1394.53 0.637 0.09
12 1595.13 58.935 29.005 1670.35 1485.19 24.018 14.954
13 1689.64 79.32 2.907 1745.58 1681.93 3.652 0.486
14 1784.15 99.188 0.436 1805.37 1778.37 0.064 0.032
15 1867.09 99.442 0.708 1880.6 1855.52 0.031 0.046
16 2318.44 97.866 1.312 2337.72 2264.43 0.357 0.161
17 2353.16 98.219 0.69 2366.66 2337.72 0.182 0.044
18 2854.65 96.336 1.718 2875.86 2750.49 0.728 0177
19 2924.09 94.498 4.05 2983.88 2877.79 1.451 0.825
20 3055.24 97.526 0.904 3082.25 2985.81 0.708 0.213
21 3385.07 97.271 0.408 3394.72 3302.13 0.597 0.071
22 3446.79 96.168 0.761 3468.01 3431.36 0.557 0.061
23 3610.74 96.634 0.352 3612.67 3597.24 0.165 0.01
24 3739.97 96.793 0.61 3745.76 3734.19 0.146 0.014
Date/Time; 9/27/2018 12:33:57 PM
No. of Scans;
Resolution;
Apodization;
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5. NDC 2 (NDC Metode Praoksidasi-Aminasi)

373987

[1118.71—

90— —
%T |
75— —
60— — — g —— — — — — — — | = = = = — = = = = = = = = = =
4bf—Y— - = - ——— — 5T - — —" - — -5 - —— = — 5 — — — — — 1
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7] T T T
4000
NDC2
Peak Intensity Corr. Intensity  |Base (H) Base (L) Area Corr. Area
1 370.33 82.958 1.691 372.26 356.83 0.964 0.147
2 393.48 83.426 1.118 48413 387.69 4877 0.986
3 549.71 96.703 1.234 569 530.42 0.448 0.099
4 640.37 97.548 2.164 661.58 611.43 0.276 0.221
5 752.24 93.704 6.03 802.39 715.59 1.23 1.123
6 893.04 95.849 4119 935.48 860.25 0.746 0.735
7 1014.56 96.337 3.837 1045.42 966.34 0.678 0.734
8 1068.56 98.842 1.155 1089.78 1047.35 0.105 0.104
9 1118.71 99.309 0.738 1132.21 1101.35 0.045 0.049
10 1238.3 83.569 16.291 1294.24 1132.21 7.297 7.249
11 1340.53 88.817 10.841 1408.04 1296.16 2.976 2.836
12 1448.54 90.834 9.389 1475.54 1409.96 1.317 1.365
13 1598.99 36.085 31.114 1664.57 1477 .47 54988 26.721
14 1705.07 45.096 26.182 1755.22 1666.5 22.274 8.39
15 1768.72 94.711 5.218 1786.08 1757.15 0.36 0.351
16 1803.44 97.094 0.552 1811.16 1797.66 0.155 0.015
17 1845.88 93.958 0.881 1853.59 1811.16 0.874 0.115
18 1924.96 89.981 0.374 1928.82 1855.52 2.799 0.221
19 1959.68 90.072 0.145 1978.97 1955.82 1.033 0.014
20 2220.07 98.693 0.037 2249 2218.14 0.139 0.002
21 2318.44 97.436 1435 2339.65 227215 0.482 0.189
22 2353.16 97.926 0.752 2366.66 2339.65 0.203 0.047
23 2852.72 90.125 6.371 2875.86 2765.92 1.873 0.808
24 2927.94 85.57 12.028 2976.16 2877.79 3.481 2401
25 3363.86 66.481 3.549 3404.36 2978.09 50.031 12.631
26 3415.93 66.822 0.223 3433.29 3406.29 4709 0.026
27 3560.59 75.742 0.979 3577.95 3552.88 2.927 0.09
28 3739.97 95.048 1.295 3763.12 3734.19 0.466 0.099
Date/Time; 9/27/2018 12:39:48 PM
No. of Scans;
Resolution;
Apodization;
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Lampiran 5. Hasil SEM material NDC 1 dan NDC 2

KEMENTERIAN RISET TEKNOLOGI DAN PENDIDIKAN TINGGI
UNIVERSITAS DIPONEGORO

UPT LABORATORIUM TERPADU

Jalan Prof. Soedarto, SH Tembalang Semarang Kotak Pos 1269
Telepon (024) 76918147- Faksimile (024) 76918148, Website : http:/labterpadu.undip.ac.id;

E-mail : labterpadu@live.undip.ac.id
s

Hasil Uji Citra SEM sbb:
NDC1
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UPT LABORATORIUM TERPADU

Jalan Prof. Soedarto, SH Tembalang Semarang Kotak Pos 1269
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s
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Hasil Uji Citra SEM sbb:
NDC 2
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Lampiran 6. Perhitungan Kadar Air

a. Tempurung Kemiri

Berat Berat Berat Akhir | Berat Akhir | Berat Akhir Rata-rata Berat uap Barat .
Kosong | Cawan + . . . . . awal Kadar Air
No Penimbangan | Penimbangan | Penimbangan | Berat Akhir air
Cawan | Sampel I I " (C) (B-C) sampel (%)
(A) | (B) (B-A)
1 |34.8915 | 35.4017 35.3885 35.3830 35.3781 35.3832 0.0185 0.5102 3.6260
2 | 43.5348 | 44.0354 44.0173 44.0160 44.0152 44.0161 0.0193 0.5006 3.8553
3 | 45.7465 | 46.2481 46.2310 46.2290 46.2278 46.2292 0.0189 0.5016 3.7679
Rata-rata Kadar Air 3.7497
Kadar air (%) berat uap air 100 % = 0.0185 gram 100 % = 3.6260 %
adar At ) = Yerat awal sampel X ° " 0.5102 gram x o °
b. Karbon Tempurung Kemiri
Berat Berat Berat Akhir | Berat Akhir | Berat Akhir Rata-rata Berat uap Barat .
Kosong | Cawan + . . ) . . awal Kadar Air
No Penimbangan | Penimbangan | Penimbangan | Berat Akhir air
Cawan | Sampel | ¥ i (C) (B-C) sampel (%)
(A) (B) (B-A)
1 46.6672 | 47.1676 47.1548 47.1533 47.1517 47.1533 0.0143 0.5004 2.8577
= B | 48.4636 48.4520 48.4504 48.4488 48.4504 0.0132 0.5008 2.6358
- B | 35.9867 35.9766 35.9734 35.971 35.9737 0.0130 0.5004 2.5979
P Rata-rata Kadar Air 2.6971
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Kadar air (%) = berat uap air 100% — 0.0143 gram 100 % = 2.8577 %
adat atr L% berat awal sampel X " 0.5004 gram X ° ' °
c. Karbon Aktif Tempurung Kemiri
Berat Berat Berat Akhir | Berat Akhir | Berat Akhir Rata-rata Berat uap Barat .
Kosong | Cawan + . . . . . awal Kadar Air
No Penimbangan | Penimbangan | Penimbangan | Berat Akhir air
Cawan | Sampel | ¥ i (C) (B-C) sampel (%)
(A) (B) (B-A)
1 | 45.2478 | 45.7479 45,7399 45,7397 45,7389 45,7395 0.0084 0.5001 1.6796
2 46.942 47.4437 47.4431 47.4313 47.4308 47.4351 0.0086 0.5017 1.7141
3 51.061 | 51.5622 51.5616 51.5523 51.5508 51.5549 0.0073 0.5012 1.4565
Rata-rata Kadar Air 1.6167
Kadar air (%) berat uap air 100 % = 0.0084 gram 100 % = 1.6796 %
acaralt 7o) = ferat awal sampel X ° " 0.5001 gram x R °
d. NDC1
Berat Berat Berat Akhir | Berat Akhir | Berat Akhir Rata-rata Berat uap Barat .
Kosong | Cawan + . . . . . awal Kadar Air
No Penimbangan | Penimbangan | Penimbangan | Berat Akhir air
Cawan | Sampel | ¥ i (C) B-C) sampel (%)
(A) (B) (B-A)
1 | 45.7597 | 45.8601 45.8586 45.8580 45.8575 45.8580 0.0021 0.1004 2.0916
= P | 43.6896 43.6886 43.6870 43.6867 43.6874 0.0022 0.1004 2.1912
- D | 44.4410 44.4400 44.4386 44,4382 44.4389 0.0021 0.1008 2.0833
"UrF Rata-rata Kadar Air 2.1220
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berat uap air

0.0021 gram

1 [V = V) - = 0 — 0
Kadar air (%) berat awal sampel x 100 % 0.1004 gram x 100 % =2.0916 %
e. NDC2
Berat Berat Barat
Cawan Berat Akhir Berat Akhir Berat Akhir Rata-rata Berat uap .
Kosong . . i . . awal Kadar Air
No + Penimbangan | Penimbangan | Penimbangan | Berat Akhir air
Cawan sampel (%)
Sampel I I i (C) (B-C)
( A ) ( B ) (B - A)
1 | 46.6611 | 46.7618 46.7601 46.7595 46.759 46.7595 0.0023 0.1007 2.2840
2 35.487 | 35.5877 35.586 35.5855 35.585 35.5855 0.0022 0.1007 2.1847
3 43.59 43.6906 43.6897 43.6883 43.6862 43.6881 0.0025 0.1006 2.4851
Rata-rata Kadar Air 2.3179
Kadar air (%) berat uap air 100% = 0.0023 gram 100 % = 2.2840 %
adatatr L7 berat awal sampel X " 0.1007 gram X ’ ' ’
o
b I
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Lampiran 7. Perhitungan Kadar Abu

a. Tempurung Kemiri
Berat Berat . . . Berat
Kosong | Cawan + Be'fat Akhir Befat Akhir Be'fat Akhir Rata—ratq Berat Abu Awal Kadar Abu
Penimbangan | Penimbangan | Penimbangan | Berat Akhir
Cawan | Sampel I ¥ " (C) (C-A) Sampel (%)
No | (A) (B) (B-A)
1 21.4563 21.9739 21.4907 21.4863 21.4863 21.4878 0.0315 0.5176 6.0858
2 21.0700 21.5718 21.1056 21.1006 21.0992 21.1018 0.0318 0.5018 6.3372
3 21.4560 21.9582 21.4934 21.4920 21.486 21.4905 0.0345 0.5022 6.8697
Rata-rata Kadar Abu 6.4309
Kadar abu (%) = ———oratabu 100% = LA &Am b0, —6.0793 %
adarabu A7) = Yerat awal sampel * ° 05176 gram * Co °
b. Karbon Tempurung Kemiri
Berat Berat . . . Berat
Kosong | Cawan + Be'fat Akhir Befat Akhir Berat Akhir Rata-rata_ Berat Abu Awal Kadar Abu
Penimbangan | Penimbangan | Penimbangan | Berat Akhir
Cawan Sampel | ¥ i (C) (C-A) Sampel (%)
No | (A) (B) (B-A)
1 21.07 21.5702 21.1294 21.1211 21.1199 21.1235 0.0535 0.5002 10.6957
A——aa—rasaq | 21.6345 21.1809 21.1793 21.1734 21.1779 0.0437 0.5003 8.7347
i 22.8092 22.3638 22.3568 22.3539 22.3582 0.0510 0.5020 10.1594
| “Ur Rata-rata Kadar Abu 9.8633
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berat abu 0.0535 gram
Kadar abu (%) = x 100 % = ———— x 100 % =10.6957 %
berat awal sampel 0.5002 gram
c. Karbon Aktif Tempurung Kemiri
Berat Berat Berat Akhir | Berat Akhir Berat Akhir Rata-rata Berat
Kosong | Cawan + . . . . Berat Abu Awal
Penimbangan | Penimbangan | Penimbangan | Berat Akhir
Cawan Sampel I ¥ i (C) (C-A) Sampel | Kadar Abu
No| (A) (B) (B-A) (%)
1 22.3073 22.8087 22.3138 22.3137 22.3138 22.3138 0.0065 0.5014 1.2964
2 22.3864 22.8873 22.3899 22.3886 22.3878 22.3888 0.0024 0.5009 0.4791
3 26.696 27.201 26.7026 26.7018 26.702 26.7021 0.0061 0.505 1.2079
Rata-rata Kadar Abu 0.9945
berat abu 0.0065 gram
Kadar abu (%) = x100% = —— x 100 % =1.2964 %
berat awal sampel 0.5014 gram
d. NDC1
Berat Berat Berat Akhir | Berat Akhir Berat Akhir Rata-rata Berat
Kosong | Cawan + . . . . Berat Abu Awal
Penimbangan | Penimbangan | Penimbangan | Berat Akhir
Cawan Sampel I ¥ " (C) (C-A) Sampel | Kadar Abu
No| (A) (B) (B-A) (%)
1 25.4037 25.5058 25.4047 25.4043 25.4042 25.4044 0.0007 0.1021 0.6856
— 21.154 21.0547 21.0543 21.0542 21.0544 0.0009 0.1005 0.8955
~r 24.7227 24.6196 24.6193 24.6193 24.6194 0.0009 0.1042 0.8637
Wi b Rata-rata Kadar Abu 0.8149
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berat abu 0.0007 gram
Kadar abu (%) = x 100 % = ——— x 100 % =0.6856 %
berat awal sampel 0.1021 gram
e. NDC2
Berat Berat Berat Akhir Berat Akhir | Berat Akhir Rata-rata Berat
Kosong | Cawan + . : . : Berat Abu Awal
Penimbangan | Penimbangan | Penimbangan | Berat Akhir
Cawan Sampel I [ i (C) (C-A) Sampel | Kadar Abu
No| (A) (B) (B-A) (%)
1 21.0525 21.1531 21.0532 21.0526 21.0526 21.0528 0.0003 0.1006 0.2982
2 26.6736 26.775 26.6742 26.6737 26.6737 26.6739 0.000266667 0.1014 0.2958
3 24.6186 24.7198 24.6192 24.6188 24.6187 24.6189 0.0003 0.1012 0.2964
Rata-rata Kadar Abu 0.2968
berat abu 0.0003 gram
Kadar abu (%) = x100% = —— x 100 % =0.2982 %
berat awal sampel 0.1006 gram

" i
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Lampiran 8. Perhitungan Kadar Senyawa Volatil

a. Tempurung Kemiri
Berat Berat Berat Akhir Berat Akhir Berat Akhir Rata-rata Berat .
Kosong Cawan + . . . . . Kadar Volatil
No Penimbangan | Penimbangan | Penimbangan | Berat Akhir volatil B-A
Cawan Sampel I ¥ i (C) (C-A) (%)
(A) (B)
1 26.6935 27.1948 26.7775 26.7397 26.7298 26.7490 0.0555 0.5013 11.0712
2 21.4568 21.9569 21.5511 21.5127 21.4945 21.5194 0.0626 0.5001 12.5175
3 21.1355 21.6360 21.2349 21.1847 21.1689 21.1962 0.0607 0.5005 12.1278
Rata-rata Kadar Volatil 11.9055
. berat volatil
Kadar Volatil (%) = ( x 100 %)
berat awal sampel
Kadar Volatil (%) = (0'0555 S 100 % )
adar volatit L7 0.5013 gram X °

Kadar Volatil (%) =11.0712 %

f
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b. Karbon Tempurung Kemiri

Berat Berat . . .
Kosong Cawan + Befat Akhir Bel_’at Akhir Berat Akhir Rata—ratq Berat volatil Kadar Volatil
No Penimbangan | Penimbangan | Penimbangan | Berat Akhir B-A
Cawan Sampel I ¥ i (C) (C-A) (%)
(A) (B)
1 26.6970 27.1973 26.8985 26.7656 26.7352 26.7998 0.1028 0.5003 20.5476
2 21.4360 21.9364 21.6578 21.5190 21.4728 21.5499 0.1139 0.5004 22.7617
3 22.3080 22.8093 22.5175 22.3849 22.3472 22.4165 0.1085 0.5013 21.6437
Rata-rata Kadar Volatil 21.6510
) berat volatil
Kadar Volatil (%) = < x 100 %)
berat awal sampel
Kadar Volatil (%) = (0'1027 e 100(%)
adar Volatil (%) = 0.5003gmmx 0

Kadar Volatil (%) =20.5476 %

f

Optimization Software:
www . balesio.com

102




c. Karbon Aktif Tempurung Kemiri
Berat Berat . . .
Kosong Cawan + Befat Akhir Bel_’at Akhir Berat Akhir Rata—ratq Berat volatil Kadar Volatil
No Penimbangan | Penimbangan | Penimbangan | Berat Akhir B-A
Cawan Sampel I ¥ i (C) (C-A) (%)
(A) (B)
1 21.0624 21.5633 21.3359 21.2868 21.1783 21.267 0.2046 0.5009 40.8464
2 22.3088 22.8096 22.5704 22.5139 22.4158 22.5000 0.1912 0.5008 38.1789
3 22.3064 22.8071 22.5745 22.5276 22.4141 22.5054 0.1990 0.5007 39.7443
Rata-rata Kadar Volatil 39.5899
) berat volatil
Kadar Volatil (%) = < x 100 % )
berat awal sampel
Kadar Volatil (%) = (0'2046 = X 100 % )
adar Volatil (%) = 0.5009gmmx 0

Kadar Volatil (%) = 40.8464 %

f
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d. NDC1

Kadar Volatil (%) = <

Kadar Volatil (%) = (

berat awal sampel

0.0005 gram
0.1002 gram

x 100

Kadar Volatil (%) = 0.5988 %

f
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)

N KBo i;i[g CSV?/;?: + Berat Akhir Bel_’at Akhir Berat Akhir Rata—ratq Berat volatil Kadar Volatil
0 Penimbangan | Penimbangan | Penimbangan | Berat Akhir B-A
Cawan Sampel I ¥ i (C) (C-A) (%)
(A) (B)
1 21.0536 21.1538 21.0544 21.0541 21.0540 21.0542 0.0006 0.1002 0.5988
2 24.6178 24.7182 24.6183 24.618 24.6178 24.6180 0.0002 0.1004 0.1992
3 25.5046 25.6047 25.5052 25.5047 25.5046 25.5048 0.0002 0.1001 0.1998
Rata-rata Kadar Volatil 0.3326
berat volatil
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e. NDC?2
N KBo i;i[g CSV?/;?: + Berat Akhir Bel_’at Akhir Berat Akhir Rata—ratq Berat volatil Kadar Volatil
0 Penimbangan | Penimbangan | Penimbangan | Berat Akhir B-A
Cawan Sampel I ¥ i (C) (C-A) (%)
(A) (B)

1 26.6737 26.7773 26.6742 26.6738 26.6738 26.6739 0.0002 0.1036 0.1930
2 24.6183 24.719 24.6186 24.6184 24.6183 24.6184 0.0001 0.1007 0.0993
3 21.0539 21.154 21.0541 21.0540 21.0540 21.0540 0.000133333 | 0.1001 0.0999

Rata-rata Kadar Volatil 0.1307

berat volatil

Kadar Volatil (%) = (

Kadar Volatil (%) = (

berat awal sampel

0.0002 gram
0.1036 gram

x 100

Kadar Volatil (%) =0.1930 %

f
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Lampiran 9. Perhitungan Kadar Karbon Tetap

Sampel Kadar Air Kadar Abu Kadar Volatil Kadar Karbon Tetap
T.K 3.7497 6.4309 11.9035 77.9159
K.T.K 2.6971 9.8633 21.6510 65.7886
KATK 1.6167 0.9945 39.5899 57.7989
NDC 1 2.1220 0.8149 0.3326 96.7305
NDC 2 2.3179 0.2968 0.1307 97.2546
a. Tempurung Kemiri
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat menguap ) %
Karbon tetap (%) = 100 % - (3.7497 + 6.4309 + 11.9035) %
Karbon tetap (%) = 77.9159 %
b. Karbon Tempurung Kemiri
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat menguap ) %
Karbon tetap (%) = 100 % - (2.6971 + 9.8633 + 21.6510) %
— on tetap (%) = 65.7886 %
o
b I

Optimization Software:
www . balesio.com

106


file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20VOLATIL'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20AIR'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20ABU'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20AIR'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20ABU'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20VOLATIL'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20AIR'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20ABU'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20AIR'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20ABU'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20VOLATIL'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20VOLATIL'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20AIR'!
file:///I:/Proposal%20Season%202/Isi%20Proposal/'KADAR%20ABU'!

c. Karbon Aktif Tempurung Kemiri
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat menguap ) %
Karbon tetap (%) = 100 % - ( 1.6167 + 0.9945 + 39.5899 ) %

Karbon tetap (%) = 57.7989 %

d. NDC1
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat menguap ) %
Karbon tetap (%) = 100 % - ( 2.1220 + 0.8149 + 0.3326 ) %

Karbon tetap (%) = 96.7305 %

e. NDC2
Karbon tetap (%) = 100 % - ( kadar air + kadar abu + zat menguap ) %
Karbon tetap (%) = 100 % - ( 2.3179 + 0.2968 + 0.1307 ) %

Karbon tetap (%) = 97.2546 %
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Lampiran 10. Perhitungan Luas Permukaan dengan Metode Adsorpsi Metilen Biru

Penentuan Persamaan Regresi

Konsentrasl Absorbansi Kurva Standar Metilen Biru
0.5 0.049 08
1 0.07
0.7
2 0.129
4 0.272 0.6
8 0.689 _ 05
- y = 0.08610x - 0.02508
8 0s R2 = 0.98502
S /
O
< 03 /
0.2 /
0.1 /
0
0 1 2 3 4 5 6 7 8 9

Konsentrasi
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Penentuan konsentrasi awal metilen biru (Cy)

y

=0.0861 x - 0.02508

1.56 =0.0861x -0.02508

X

=4602.4390 ppm

a. Karbon Tempurung Kemiri

Absorbansi Faktor Ce Co Volume Massa Xm %
Pengenceran (mg/L) (mg/L) Larutan (L) karbon (g) (mg/g) (m“/g)
1.76 100 2073.2636 4602.4390 0.0250 0.3004 210.4839 778.8495
1.76 100 2073.2636 4602.4390 0.0250 0.3019 209.4382 774.9801
1.76 100 2073.2636 4602.4390 0.0250 0.3052 207.1736 766.6005
Rata - rata Luas Permukaan 773.4767

m

S =

< - (Co- Ce) x Volume Larutan  (4602.439 ppm - 2073.263647 ppm ) x 0.025 L

=210.4839 "8/,

massa karbon aktif 0.3004 gram

Xy. N.a 2104839 "8/y x 6.02x 107 mol™” . 197 x 107" m?
- g
Mr 3205 5/, o1

= 778.8495 M’/

P
\
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b. Karbon Aktif Tempurung Kemiri

Absorbansi Faktor Ce Co Volume Massa Xm S
Pengenceran (mg/L) (mg/L) Larutan (L) | karbon (g) (mg/g) (m?/g)
1.7 100 2003.5772 4602.4390 0.0250 0.3015 215.4943 797.3892
1.7 100 2003.5772 4602.4390 0.0250 0.3019 215.2088 796.3330
1.7 100 2003.5772 4602.4390 0.0250 0.3020 215.1376 796.0695
Rata - rata Luas Permukaan 796.5972
X - (C,- C.) x Volume Lémtan _ (4602.439 ppm - 2003.5772 ppm ) x 0.025 L: 915.4943 mg/g
massa karbon aktif 0.3015 gram
Xn. N.a 2154943 M8/ x6.02x 107 mol™” . 197 x 107" m? 2
$=— = g =797.3892 ™'/,
r 320,5 /mol
c. NDC1
Absorbansi Faktor Ce Co Volume Massa Xm S
Pengenceran (mg/L) (mg/L) Larutan (L) | karbon (g) (mg/g) (m?/g)
1.68 100 1980.3484 4602.4390 0.0250 0.3026 216.6301 801.5922
1.68 100 1980.3484 4602.4390 0.0250 0.3035 215.9877 799.2151
— .68 100 1980.3484 4602.4390 0.0250 0.3040 215.6324 797.9004
Rata - rata Luas Permukaan 799.5692
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_ (Co-C.)x Volume Larutan _ (4602.439 ppm - 1980.3484 ppm ) x 0.025 L
- - 0.3024 gram

X, = 216.6301 "8/

massa karbon aktif

Xn. N.a  216.6301 M8/ x6.02x 10” mol™ . 197 x 107 m?

2
S =801.5922 Mm°/
g g
Mr 320,5 %/ 10l
d. NDC2
Absorbansi Faktor Ce Co Volume Massa Xm S
Pengenceran (mg/L) (mg/L) Larutan (L) | karbon (g) (mg/g) (m?/g)
1.66 100 1957.1196 4602.4390 0.0250 0.3021 218.9109 810.0318
1.66 100 1957.1196 4602.4390 0.0250 0.3022 218.8385 809.7639
1.66 100 1957.1196 4602.4390 0.0250 0.3046 217.1142 803.3835
Rata - rata Luas Permukaan 807.7264
C,-C.)x Vol Larut 4602.439 -1957.1196 0.025L
X - (Co- Ce) x Volume arutan _ ( ppm ppm ) x — 5189109 mg/g
massa karbon aktif 0.3024 gram

X, .N.a 2189109 ™8/, x6.02x 10* mol™ . 197 x 10°° m?

g Zm- T8 _ /g = 810.0318 ™/,

= Mr 3205 &/ 01

P
\
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Lampiran 11. Perhitungan Kadar Gugus Fungsi dengan Titrasi Boehm

a. Karbon Tempurung Kemiri

Penentunan Kadar Karboksilat

V. Titran Massa
No }/V;a(TnF’Le; NaHCO; | N.NaHCO; | N. HCI V('m HLC):' N. NaOH V'(m_?H Karbon | g;"gg%’;y'
(Vp) (mL) )
1 25 5 0.05150 0.0528 10 0.04914 8.1 0.3068 2.0784
2 25 5 0.05150 0.0528 10 0.04914 8.1 0.3068 2.0784
3 25 5 0.05150 0.0528 10 0.04914 8.1 0.3068 2.0784
4 25 5 0.05150 0.0528 10 0.04914 8.1 0.3068 2.0784
Rata - rata 2.0784
VP
[ VNarico, Nxarico,~ (NucrVirer - Nnaon Viaor) | V.
Nearboxylic — W
25 mL
[5mL x 0.0515N - (0.0528 Nx 10 mL -0.04914 N x 8.1 mL)] Sl
ncarboxylic - 0.3068 gram
[0.2575 meq - (0.5280 meq - 0.398034 meq)] 255Tm£4
Hearboxytic = 0.3068 gram
— 25 mL
; [0.2575 meq - 0.129966 meq] me
DI e = SmL _ 5 0784 ——1
1PL fe 0.3068 gram gram
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Penentuan Kadar Lakton

P
\

V. Titran Massa
No \(/\'/Ss)a(r:'n‘?_e)' Na,COs | N.NaCO; | N. HCI V('m HL():' N. NaOH v.(maLc))H Karbon ”(;ae;tg)‘e
(Vp) (mL) 9)
1 25 5 0.0503 0.0528 10 0.04914 3.4 0.3178 -3.8000
2 25 5 0.0503 0.0528 10 0.04914 3.4 0.3178 -3.8000
3 25 5 0.0503 0.0528 10 0.04914 3.4 0.3178 -3.8000
4 25 5 0.0503 0.0528 10 0.04914 3.4 0.3178 -3.8000
Rata - rata -3.8000
Vp
[Vva,co,Nna,co,- NicrVier - Nnaon Vaaor) ] A
Njactonic = W - Dearboxylic
25 mL
[5mL x 0.0503N - (0.0528 N x 10 mL - 0.04914 N x 3.4 mL)] Tml meq
Niactonic = 03178 gram -2.0784 gram
[0.2515 meq - (0.5280 meq - 0.167076 meq) | 2> mL me
—_ Sml 5 (7845502 ——
actonie 0.3178 gram gram
=-1.7216 =4 5 0784 =50 38000 4
gram gram gram
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Penentuan Kadar Fenol

P
\

V. Titran Massa .
No | V-Sampel |y eorovp) | N.NaoH | N, Hel | Y HCH N Naow | V- NaOH | arbon | 1 Phenolic
(Vs) (mL) (mL) (mL) (meq/g)
(mL) 9)
1 25 5 0.04914 0.0528 10 0.04914 7.4 0.3094 3.0360
2 25 5 0.04914 0.0528 10 0.04914 7.4 0.3094 3.0360
3 25 5 0.04914 0.0528 10 0.04914 7.4 0.3094 3.0360
4 25 5 0.04914 0.0528 10 0.04914 7.4 0.3094 3.0360
Rata - rata 3.0360
VP
[VNaorNnaon- (Nucr Vel - Nnaon Viaon)] v,
Nphenolic = - Dearboxylic = Mlactonic
\%%
25 mL
[5mLx 0.04914 N - (0.0528 N x 10 mL - 0.04914 N x 7.4 mL)] S meq meq
Nphenolic = M- 20784 —— - (-3.8000 —)
0.3094 gram er gram
[0.2457 meq - (0.5280 meq - 0.363636 meq)] 2ok meq meq
Doponofic = dmL 5 0784 —— - (-3.8000 ——)
Phenotie 0.3094 gram gram gram
me me me me
=13144 =9 50784 25 (13,8000 =Ly = 3.0360 1
gram gram gram gram
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Penentuan Kadar Basa Total

V. Titran V. Massa
No \(/\'/SS)‘J‘(rrrr‘]pLe)' HCI (Vp) N. HCI N{;Il\ldH NaOH | N.HCI \?m HLC):' Karbon | " E‘r’;;'q%"’)‘se
(mL) (mL) (9)
1 25 5 0.05157 0.04557 10 0.05157 57 0.3004 1.5995
2 25 5 0.05157 0.04557 10 0.05157 5.7 0.3004 1.5995
3 25 5 0.05157 0.04557 10 0.05157 5.8 0.3004 1.6853
4 25 5 0.05157 0.04557 10 0.05157 5.7 0.3004 1.5995
Rata - rata 1.6209
Vp
[ ViaeiNucr- (NNaon Vaon - Nuct Vaen) | v,
N¢otal base = W
25 mL
[5mL x 0.05157 N -(0.04557 N x 10 mL-0.05157 N x5.7mL) ] ZT—+~

D¢otal base =

0.3004 gram

25 mL

[0.25785 meq - (0.4557 meq - 0.293949 meq) | T——

0.3004 gram

N¢otal base =

P
\

[0.25785 meq - 0.161751 meq | -k

SmL meq
0.3004 gram

= 1.5995

b =
ase gram
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b. Karbon Aktif Tempurung Kemiri

Penentuan Kadar Karboksilat

V. Titran Massa
No \(/\'/Ss)a(rr':]ﬁ’_e)' NaHCO; Na|—|\||éos N. HCI V('m HL():' N. NaOH V'(m‘i?"' Karbon | " gj‘ggg)(y'
(Vp) (mL) (@)
1 25 5 0.0501 0.0532 10 0.0458 8.5 0.2005 2.6882
2 25 5 0.0501 0.0532 10 0.0458 8.5 0.2005 2.6882
3 25 5 0.0501 0.0532 10 0.0458 8.5 0.2005 2.6882
4 25 5 0.0501 0.0532 10 0.0458 8.6 0.2005 2.8024
Rata - rata 2.7168
Penentuan Kadar Lakton
V. Titran Massa
No }/V;‘i(r:‘n%' Na,CO; Nai\'é% N. HCI V('m HL():' N. NaOH v.(mc))H Karbon ”(hae(:fgr)‘e
(Vp) (mL) (9)
1 25 5 0.05 0.0532 10 0.0458 3.5 0.2008 -5.7186
2 25 5 0.05 0.0532 10 0.0458 34 0.2008 -5.8327
3 25 5 0.05 0.0532 10 0.0458 3.5 0.2008 -5.7186
4 25 5 0.05 0.0532 10 0.0458 3.5 0.2008 -5.8328
Rata - rata -5.7757
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Penentuan Kadar Fenol

V. Titran Massa
V. Sampel | NaOH (Vp) V. HCI V.NaOH | Karbon n Phenolic
No | (Vs)(mL) (mL) N.NaOH | N. HCI (mL) N. NaOH (mL) (9) (meq/qg)
1 25 5 0.04557 0.0532 10 0.0458 7.9 0.2015 4.4613
2 25 5 0.04557 0.0532 10 0.0458 8 0.2015 4.6890
3 25 5 0.04557 0.0532 10 0.0458 8 0.2015 4.5750
4 25 5 0.04557 0.0532 10 0.0458 8 0.2015 4.5750
Rata - rata 45751
Penentuan Kadar Basa Total
V. Titran V. Massa
No \(/V;Zi(r:‘n%' HCI(Vp) | N.HCI | N. NaOH | NaOH | N.HCI \?m HL():' Karbon | " E(r’rfg('q?g‘;se
(mL) (mL) (9)
1 25 5 0.0532 0.0458 10 0.0532 3.1 0.2052 -0.6598
2 25 5 0.0532 0.0458 10 0.0532 3.1 0.2052 -0.6598
3 25 5 0.0532 0.0458 10 0.0532 3.1 0.2052 -0.6598
4 25 5 0.0532 0.0458 10 0.0532 3 0.2052 -0.7894
Rata - rata -0.6922
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c. NDC1

Penentuan Kadar Karboksilat

V. Titran
V. Sampel N. V. HCI V. NaOH Massa n Carboxyl
No (Vs) (mL) (\N/?;(cr:n%) NaHCO3 N. HCI (mL) N. NaOH (mL) Karbon (g) (meq/q)
1 50 5 0.0501 0.0547 10 0.0528 6.9 0.3029 2.2390
2 50 5 0.0501 0.0547 10 0.0528 6.9 0.3029 2.2390
3 50 5 0.0501 0.0547 10 0.0528 6.8 0.3029 2.0647
4 50 5 0.0501 0.0547 10 0.0528 6.9 0.3029 2.2390
Rata - rata 2.1954
Penentuan Kadar Lakton
V. Titran Massa
No \(/vga(r:‘nﬁ’_e)' Na,COs; | N.Na,CO; | N. HCI V('m HS' \AOH V'(:?_())H Karbon n(;ae%t/%r)le
(Vp) (mL) )
1 50 5 0.05 0.0547 10 0.0528 3.4 0.3062 -6.0757
2 50 5 0.05 0.0547 10 0.0528 3.4 0.3062 -6.0757
3 50 5 0.05 0.0547 10 0.0528 3.4 0.3062 -5.9014
4 50 5 0.05 0.0547 10 0.0528 3.4 0.3062 -6.0757
— Rata - rata -6.0321
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Penentuan Kadar Fenol

V. Titran :
V. Sampel V. HCI N. V. NaOH Massa n Phenolic
NO 1 sy (mL) Na(()r:'L()V P)| N-NaOH | N HC 1“0 v | NaoH | (mL) | Karbon(g) |  (mea/g)
1 50 5 0.0528 0.0547 10 0.0528 6.1 0.3019 5.1311
2 50 5 0.0528 0.0547 10 0.0528 6.1 0.3019 5.1311
3 50 5 0.0528 0.0547 10 0.0528 6.1 0.3019 5.1311
4 50 5 0.0528 0.0547 10 0.0528 6.1 0.3019 5.1311
Rata - rata 5.1311
Penentuan Kadar Basa Total
V. V. Titran
Sampel ' V. NaOH V. HCI Massa n total base
No HCI (V N. HCI N. NaOH N. HCI
(Vs) (mf_)p) (mL) (mL) Karbon (g) (meqg/g)
(mL)
1 25 1 0.0984 0.0528 5 0.0547 2.8 0.3169 -0.9813
2 25 1 0.0984 0.0528 5 0.0547 2.8 0.3169 -0.9813
3 25 1 0.0984 0.0528 5 0.0547 2.8 0.3169 -0.9813
4 25 1 0.0984 0.0528 5 0.0547 2.8 0.3169 -0.9813
Rata - rata -0.9813
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d. NDC?2

Penentuan Kadar Karboksilat

V. V. Titran V.
No | Sampel | NaHCO; Naﬂé03 N. HCI V(;m HL():' N.NaOH | NaOH Ka'\r"g";;a(g) n (Cr;]"‘gggy'
(Vs) (mL) | (Vp) (mL) (mL)
1 50 5 0.0501 0.0528 10 0.04914 9.6 0.303 6.4106
2 50 5 0.0501 0.0528 10 0.04914 9.6 0.303 6.4106
3 50 5 0.0501 0.0528 10 0.04914 9.6 0.303 6.4106
4 50 5 0.0501 0.0528 10 0.04914 9.6 0.303 6.4106
Rata - rata 6.4106
Penentuan Kadar Lakton
V. Titran V. Massa
No \(/\'/Ss)a(rr?]pl_e)' Na,CO3 NaL\IéO:g N. HCI V('m HL():' N.NaOH | NaOH | Karbon “(r';]ae‘;t/‘;r)‘e
(Vp) (mL) (mL) 9
1 50 5 0.05014 0.0528 10 0.04914 5.3 0.3019 -6.9690
2 50 5 0.05014 0.0528 10 0.04914 54 0.3019 -6.8063
3 50 5 0.05014 0.0528 10 0.04914 5.3 0.3019 -6.9690
4 50 5 0.05014 0.0528 10 0.04914 5.3 0.3019 -6.9690
— Rata - rata -6.9283
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Penentuan Kadar Fenol

V. Titran V. .
V. Sampel V. HCI N. Massa n Phenolic
No NaOH (Vp) | N. NaOH N. HCI NaOH
(Vs) (mL) (mL) (mL) NaOH (mL) Karbon (g) (meqg/q)
1 50 1 0.04914 0.0528 5 0.04914 4.8 0.3023 4.0337
2 50 1 0.04914 0.0528 5 0.04914 4.8 0.3023 3.8709
3 50 1 0.04914 0.0528 5 0.04914 49 0.3023 4.8465
4 50 1 0.04914 0.0528 5 0.04914 49 0.3023 4.8465
Rata - rata 4.3994
Penentuan Kadar Basa Total
V. Titran V.
No \(/vga(rr?lplie; HCI(Vp) | N.HCI |N. NaOH | NaOH | N.HCI V('m HLC):' Ka'\r"kf‘jf’]a( ) ”E?nts' ?a)lse
(mL) (mL) g 99
1 50 5 0.0528 0.04914 10 0.0528 4.3 0.3016 -0.0119
2 50 5 0.0528 0.04914 10 0.0528 4.3 0.3016 -0.0119
3 50 5 0.0528 0.04914 10 0.0528 4.3 0.3016 -0.0119
4 50 5 0.0528 0.04914 10 0.0528 4.3 0.3016 -0.0119
Rata - rata -0.0119
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Lampiran 12. Perhitungan Kadar N pada NDC dengan Metode Asidimetri

Standarisasi NH,OH dengan HCI 0.0532 N

N HCI =0.0532 N
V NH;OH (mL) V HCI (mL)
5 3.5
5 35
5 34
Volume Rata-rata 5 3.4667
VHCI X NHCI 250 Il'lL
Nams ™ — 1 mL
NH; m
Noer = 3.4667 mL x 0.0532N 250 mL
NH; ™ 5mL 1 mL
NNH3: 9221422 N
NNH; X VNH;
mmol NH,OH awal = :
Valensi
mmol NH,OH awal = 9'221422{\1 xSmb _ 461071 mmol

Penentuan kadar N yang tedeposisi kedalam K.A. T.K

a. NDC 1 (NDC Metode Aminasi)

Optimization Software:
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25mL+25mL+ 2.6 mL

VHCl: 3 =2.5334 mL

| NHL OH sisa = Ve x N Valensi x 230mL 100 ml
mmo 4 S1Sa = Hcl X Ny X alensl xX 110 L X 1 ml

I NH,OH sisa = 2.5334mL x 0.0532N x | x —omb  100ml
mmo 4OH sisa = 2. mL x 0. X XllOmLX Tl
mmol NH,OH sisa = 30.6311 mmol
Maka,

mmol NH,OH bereaksi = 46.1071 mmol - 30.6311 mmol

mmol NH,OH bereaksi = 15.4760 mmol
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[ mol NH,OH,,, - mol NH,OH,] x 14 miol x 100%
0 N —
% massa karbon

15.4760 mmol x 14 mnrlr;gol x 100%
0 - — 0
06 N 1353 Tme 1.9252 %

b. NDC 2 (NDC Metode Praoksidasi-Aminasi)

0.5mL + 0.6 mL + 0.5 mL
VHCIZ 3 =(0.5334 mL

250 mL 100 ml

1 NH,OH sisa = lensi
mmol NH,OH sisa = Vi X Ny X Vaen51x110mLX Tl

1000 mL 100 ml

mmol NH,OH sisa= 0.5334 mL x 0.0532N x 1 x 10 ol X Sl

mmol NH,OH sisa = 5.15943 mmol
Maka,
mmol NH,OH bereaksi = 46.1071 mmol - 5.1594 mmol

mmol NH,OH bereaksi = 40.9477 mmol

[ mol NH,OH, ;- mol NH,0H,] x 14-5=x 100%
% N = mol
massa karbon

mg

40.94767 mmol x 14 x 100%

0/ N — mmol _ 0
%o N 117472 mg 4.8800 %

| :
| ™8 = _""" _.-'I
=~ =

o
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Lampiran 13. Perhitungan Kapasitansi Spesifik

a. Elekrolit H,SO,1 M

Sampel Sr(;ilgl le la li\g?;f)arll Kapasitansi
(VIs) (A) (A) (gram) spesifik (F/g)
0.1 9.06 x 107 | -452x107 | 0.0183 7.4207 x 10°
0.05 | 9.04x107 | -421x10° | 0.0183 1.4480 x 10
KATK | 002 [ 9.02x107 | -419x10° | 0.0183 3.6093 x 10”
0.01 | 9.06x107 | -415x107 | 0.0183 7.2185 x 107
0.005 | 9.54x10” | -4.46x10° | 0.0183 1.5300 x 10~
0.1 0.0000616 | 0.0000129 | 0.0184 0.0264
0.05 | 0.0000661 | 0.0000107 | 0.0184 0.0602
NDC1 | 0.02 | 0.0000617 | 0.00000914 | 0.0184 0.1428
0.01 | 0.0000616 | 0.0000141 | 0.0184 0.2581
0.005 | 0.000057 | 0.000014 | 0.0184 0.4673
0.1 0.00071 -0.000668 | 0.0193 0.7139
0.05 0.000596 -0.00052 | 0.0193 1.1564
NDC 2 | 0.02 0.000458 | -0.000437 | 0.0193 2.3186
0.01 0.000369 | -0.000381 | 0.0193 3.8860
0.005 | 0.000357 -0.00034 | 0.0193 7.2227

1. Penentuan Kapasitansi Spesifik KATK

1.1 Scan rate 100 mV/s

S

_(9.06x10°-(-452x10") A (13.58x107) A

0.1 V/gx 00183 gram 0.1 Y/ x 0.0183 gram

1.2 Scan rate 50 mV/s

3
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_(9.04x107-(-421x10") A (1325x107) A

= 7.4207x 10° F/y

0.05 V/s x 00183 gram 0.1 V/g x 0.0183 gram

= 1.4480x 107 F/,
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1.3 Scan rate 20 mV/s

C(9.02x107-(-4.19x 10") A (1321x107) A

= = 3.6092x 10° F
0.02 V/s x 0.0183 gram 0.1 V/s x 0.0183 gram /g

S

1.4 Scan rate 10 mV/s

_(9.06x107-(-4.15x 10") A (1321x107) A

= 7.2185x 10> F
0.01 V/s x 00183 gram 0.1 V/g x 0.0183 gram /e

S

1.5 Scan rate 5 mV/s

C(954x107-(-446x 107) A (14x10°) A
0.005 V/s x 0.0183 gram 0.1 Y/g x 0.0183 gram

1.530x 10 F/y

S

2. Penentuan Kapasitansi Spesifik NDC 1

2.1 Scan rate 100 mV/s

(0.0000616 - 0.0000129) A (0.0000745) A P
= v - — = 0.0264 F/y
0.1 V/s x 0.0184 gram 0.1 V/s x 0.0184 gram
2.2 Scan rate 50 mV/s
0.0000661 - 0.0000107) A 0.0000768) A
.= ( v 24 _ (V ) = 0.0602 F/q
0.05 V/g x 0.0184 gram  0.05 V/s x 0.0184 gram
2.3 Scan rate 20 mV/s
(0.0000617 - 0.00000914) A (0.00007084) A .
= = = v =0.1428 T'/g
0.02 V/s x 00184 gram  0.02 V/s x 0.0184 gram
2.4 Scan rate 10 mV/s
0.0000616 - 0.0000141) A 0.0000757) A
= . VA« ) = 02581 F/q

o ' " 001 V/gx 00184 gram  0.01 V/g x 0.0184 gram
| _
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2.5 Scan rate 5 mV/s

(0.000057 - 0.000014) A (0.000071) A E
= v = v = 0.4673 F/,
0.005 Y/ x 0.0184 gram  0.005 Y/ x 0.0184 gram
3. Penentuan Kapasitansi Spesifik NDC 2
3.1 Scan rate 100 mV/s
0.00071 - (-0.000668) A 0.001378) A
= ( v ( VA _ V( ) = 0.7139 F/q
0.1 V/g x 0.0193 gram 0.1 V/g x 0.0193 gram
3.2 Scan rate 50 mV/s
0.000596 - (-0.00052) A 0.001116) A
= - ( VA _ \(/ ) = 1.1564 /g
0.05 V/g x 0.0193 gram  0.05 V/g x 0.0193 gram
3.3 Scan rate 20 mV/s
0.000458 - (-0.000437) A 0.000895) A
= ( v ( VA _ \(, ) = 23186 F'/q
0.02 V/s x 0.0193 gram  0.02 V/s x 0.0193 gram
3.4 Scan rate 10 mV/s
0.000369 - 0.000381) A 0.00075) A
= ( v VA _ V( ) = 3.8860 F'/q
0.01 V/s x 0.0193 gram  0.01 V/g x 0.0193 gram
3.5 Scan rate 5 mV/s
0.000357 - (-0.000340) A 0.000697) A
.= ( ( )A_ ( ) = 72227 /g

0.005 Y/ x 0.0193 gram  0.005 ¥/ x 0.0193 gram

Optimization Software:
www . balesio.com 126




b. Elekrolit KOH 6 M

Sampel Sr(;ilgl lo la li\g?;f)arll Kapasitansi
(VIs) (A) (A) (gram) spesifik (F/g)
0.1 0.0000525 | 0.0000217 0.018 0.0171
0.05 0.0000529 | 0.0000216 0.018 0.0347

KATK 0.02 0.000052 | 0.0000227 0.018 0.0813
0.01 0.0000499 | 0.0000253 0.018 0.1366
0.005 | 0.0000529 | 0.0000222 0.018 0.3411
0.1 0.000291 -0.000288 0.0187 0.3096
0.05 0.000314 -0.000249 0.0187 0.6021

NDC 1 0.02 0.000324 -0.000238 0.0187 1.5026
0.01 0.000351 -0.000201 0.0187 2.9518
0.005 0.000345 -0.000187 0.0187 5.6898
0.1 0.000093 | -0.0000138 0.0182 0.0586
0.05 0.000352 -0.000238 0.0182 0.6483

NDC 2 0.02 0.000351 -0.000224 0.0182 1.5796
0.01 0.000326 -0.000321 0.0182 3.5549
0.005 0.000396 -0.000446 0.0182 9.2527

1. Penentuan Kapasitansi Spesifik KATK

1.1 Scan rate 100 mV/s
0.0000525-0.0000217) A 0.0000308) A
! v VA _ (V ) = 0.0171 F/q
0.1 /g x 0.018 gram 0.1 ¥/g x 0.018 gram
1.2 Scan rate 50 mV/s
0.0000529 - 0.0000216) A 0.0000313) A
c - L ) = 0.0347 F/q
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0.05 V/s x 0.018 gram  0.05 V/g x 0.018 gram
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1.3 Scan rate 20 mV/s

(0.000052 - 0.0000227) A (0.0000293) A P
= v = v = 0.0813 F/q
0.02 V/s x 0.018 gram  0.02 Y/ x 0.018 gram
1.4 Scan rate 10 mV/s
0.0000499 - 0.0000253) A 0.0000246) A
= - VA _ (V ) = 0.1366 F/q
0.01 V/g x 0018 gram  0.01 Y/ x 0.018 gram
1.5 Scan rate 5 mV/s
0.0000529 - 0.0000222) A 0.0000307) A
= A« ) = 03411 ¥/,

0.005 V/s x 0.018 gram  0.005 V/g x 0.018 gram

2. Penentuan Kapasitansi Spesifik NDC 1

2.1 Scan rate 100 mV/s

(0.000291 - (- 0.000288) A (0.000579) A P
= v -— = 0.3096 F/g
0.1 V/g x 0.0187 gram 0.1 V/g x 0.0187 gram
2.2 Scan rate 50 mV/s
0.000314-(-0.000249) A 0.000563) A
s = ( v ( A _ \(, ) = 0.6021 F/q
0.05 V/s x 0.0187 gram  0.05 V/s x 0.0187 gram
2.3 Scan rate 20 mV/s
0.000324 - (-0.000238) A 0.000562) A
S:( v ( )A_ E/ ) = 1.5026 F/q
0.02 V/g x0.0187 gram  0.02 V/s x 0.0187 gram
2.4 Scan rate 10 mV/s
0.000351 - (-0.000201) A 0.000551) A
— - ( A ¢ ) = 29518 /g

| 0.01 V/s x 0.0187 gram  0.01 Y/ x 0.0187 gram
i."”ﬂ'i!a
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2.5 Scan rate 5 mV/s

~(0.000345 - (- 0.000187) A (0.000532) A _ 56808 )
> 0.005 V/g x 0.0187 gram  0.005 Y/ x 0.0187 gram &
3. Penentuan Kapasitansi Spesifik NDC 2
3.1 Scan rate 100 mV/s
0.000093 - (-0.0000138) A 0.0001068) A
= ( v ( VA _ \(, ) = 0.0586 F'/q
0.1 V/s x 0.0182 gram 0.1 V/s x 0.0182 gram
3.2 Scan rate 50 mV/s
0.000352 - (-0.000238) A 0.00059) A
=t 7 ( A _ V( ) = 0.6483 /g
0.05 V/g x 0.0182 gram  0.05 Y/ x 0.0182 gram
3.3 Scan rate 20 mV/s
0.000351 - (-0.000224) A 0.000575) A
= ( v ( A _ i, ) = 15796 ¥'/q
0.02 V/s x 0.0182 gram  0.02 V/s x 0.0182 gram
3.4 Scan rate 10 mV/s
0.000326 - (-0.000321) A 0.000647) A
= ( v ( VA _ \(, ) = 35549 F/q
0.01 V/s x 0.0182gram  0.01 V/s x 0.0182 gram
3.5 Scan rate 5 mV/s
0.000396 - (-0.000446) A 0.000842) A
= ( JA_ ( ) = 92527 F/,

0.005 V/g x 0.0182 gram  0.005 Y/ x 0.0182 gram
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Lampiran 14. Grafik Voltammoram KATK, NDC 1 dan NDC 2

1. Grafik voltammogram kapasitansi Spesifik dalam elektrolit H,SO4 2 M

a. KATK

1(A)

1(A)

1(A)
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1.00E-008 -
8.00E-009 4
6.00E-009 4
4.00E-009 4
2.00E-009 4
0.00E+000
-2.00E-009
-4.00E-009

Scanrate 5 mV/s

6.00E-009 —
4.00E-009
2.00E-009 —
0.00E+000
-2,00E-009 -|
-4,00E-009 |
-6.00E-009 ;

2.00E-009
0.00E+000
-2.00E-009
-4.00E-009 —

T T T T T T T
0.94 095 0.96 0.97 0.98 0.99 1.00
E(V)

1.00E-008 1 scanrate 20 mv/s
8.00E-009 —

T T T
076 078 080 082
EMV)

1.00E-008 4 scanrate 100 mV//s
8.00E-009
6.00E-009
4.00E-009

T T T T T T T T
-0.4 03 -02-01 00 01 02 03 04
E(V)

L.008-008 1 5 anrate 10 mvis
8.00E-009 +
6.00E-009 —

4.00E-009

1(A)

2.00E-009
0.00E+000 -
-2.00E-009
-4.00E-009 4

-6.00E-009 +— . . . . .
0.902 0.904 0.906 0.908 0.910 0912

E(V)

1.00E-008 4 scanrate 50 mV/s
8.00E-009
6.00E-009
4,00E-009

1(A)

2.00E-009
0.00E~+000 -
-2.00E-009
-4.00E-009

-6.00E-009 . . .
0.1 0.0 01 02

E(V)

0.3

130



b. NDC1

<
<
<
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0.00006 4

0.00005 4

0.00004 4

0.00003 4

0.00002 4

0.00001

Scanrate 5 mV/s

T T T
-0.40 -0.39 -0.38

E(V)

T
-0.41

0.00007

0.00006 -

0.00005 4

0.00004

0.00003 4

0.00002

0.00001 4

0.00000

Scanrate 20 mV/s

T T T T T
0550 0575 0.600 0.625 0.650
E(V)

0.00007

0.00006

0.00005

0.00004

0.00003

0.00002

0.00001

Scanrate 100 mV/s

1 (A)

0.00007

0.00006 -

0.00005

1 (A)

0.00003

0.00002

0.00001

0.62

0.00004

Scanrate 10 mV/s

T T T
0.68 070 0.72

E (V)

T T
0.64  0.66

0.00007

0.00006

0.00005

0.00004

0.00003

0.00002

0.00001

Scanrate 50 mV/s

T T T T T T T
020 025 030 035 040 045 0.50
E(V)
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c. NDC2

1(A)

1(A)
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0.0004
0.0003
0.0002
0.0001
0.0000
-0.0001 4
-0.0002 4
-0.0003 4

Scanrate 5 mV/s

-0.0004

T T T T T T
0570 0.575 0.580 0.585 0.590 0.595

E(V)

0.0006

0.0004

0.0002

0.0000 -

-0.0002

-0.0004

Scanrate 20 mV/s

-0.0006

T
0.28

T
0.30

T T
0.32 0.34
EV)

0.0008 -
0.0006 -
0.0004
0.0002
0.0000 -
-0.0002
-0.0004
-0.0006

Scanrate 100 mV/s

-0.0008

0.0004
0.0003 4
0.0002 4
0.0001 4
2 00000 -
= 00001 ]
-0.0002
-0.0003 -
-0.0004 -

Scanrate 10 mV/s

T T
-0.02 -0.01 0.00

T T T
001 002 003
EMV)

0.0006 -
0.0004
0.0002
< 0.0000
-0.0002 |
-0.0004 |

-0.0006

Scanrate 50 mV/s
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2. Garfik Voltammogram kapasitansi spesifik dalam elektrolit KOH 6 M

a.

1(A)

1(A)

1(A)
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KATK

0.000055
0.000050
0.000045
0.000040
0.000035
0.000030
0.000025

0.000020

Scanrate 5 mV/s

0.000055

T T T T T T
046 047 048 049 050 051
E(V)

0.000050

0.000045 ~

0.000040

0.000035 ~

0.000030

0.000025 ~

0.000020

Scanrate 20 mV/s

0.000055

1.26

T T T T
124 128 130 132

E(V)

134

0.000050
0.000045
0.000040
0.000035
0.000030
0.000025

0.000020 -

Scanrate 100 mV/s

0.85

T T T
0.95 1.00 1.05

E(V)

T
0.90

1(A)

1(A)

0.000050

0.000045

0.000040

0.000035

0.000030

0.000025

Scanrate 10 mV/s

T T T T T T T
133 134 135 136 137 1.38 139
E(V)

0.000055
0.000050
0.000045
0.000040
0.000035
0.000030
0.000025
0.000020

Scanrate 50 mV/s

T T T
1.40 1.45 1.50

E(V)

T
1.35
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b. NDC1

0.0004
Scanrate 5 mV/s Scanrate 10 mV/s
0.0003 - 0.0004
0.0002
0.0002
0,001 - .
< <
~0.0000 ~0.0000 4
-0.0001
-0.0002
-0.0002
T T T T T T T T
1.37 1.38 1.39 1.40 1.44 1.46 1.48 1.50
E(V) E(V)
0.0004 0.0004
Scanrate 20 mV/s Scanrate 50 mV/s
0.0003 0.0003
0.0002 0.0002
0.0001 0.0001
< <
= 0.0000 = 0.0000
-0.0001 -0.0001
-0.0002 -0.0002
-0.0003 -— T -0.0003 . . . . :
0.85 0.90 0.95 -0.6 -0.5 -04 -0.3 -0.2 -0.1
E(V) E (V)
0.0003 4 Scanrate 100 mV/s
0.0002 4
0.0001
< 0.0000
-0.0001 ~
-0.0002
-0.0003
T T T T T
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C.

1(A)

NDC 2

0.0004 4 Scanrate 5 mV/s
0.0002
0.0000

-0.0002

-0.0004

-0.0006

E(V)

T T T T T
-1.480 -1.475 -1.470 -1.465 -1.460 -1.455 -1.450

Scanrate 20 mV/s

-0.0001

-0.0002 4

-0.0003 +——————

T T
1.34 1.36 1.38 1.40

E(V)

T
142

144

0.00010 4 scanrate 100 mVi/s
0.00008 |
0.00006 |

0.00004 -

1(A)

0.00002 -

0.00000

-0.00002

E(V)
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T T T T T
-0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10

1(A)

0.0004
0.0003
0.0002
0.0001
0.0000
-0.0001
-0.0002
-0.0003

-0.0004

Scanrate 10 mV/s

0.

0.0004

T T T
069 070 071 072

E(V)

T T
67  0.68

0.0003 4

0.0002

0.0001 4

1(A)

0.0000

-0.0001 4

-0.0002 4

-0.0003

Scanrate 50 mV/s

0.9 1.0 11 12

E(V)

0.8
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