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Lampiran 1. Preparasi Sampel

Tongkol Jagung

= Dipotong
= Dicuci
= Dikeringkan dibawah sinar matahari

\ 4
Sampel tongkol jagung kering

Lampiran 2. Proses Karbonisasi

Sampel tongkol jagung kering

» Dikarbonisasi pada suhu 500° C selama 2 jam
= Didinginkan

» Dihaluskan

= Diayak menggunakan ayakan 200 mesh

\4
Serbuk karbon 200 mesh
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Lampiran 3. Sintesis GO

Serbuk Karbon 200 mesh

= Diambil sebanyak 5 g

= Dilarutkan kedalam 100 mL H.SO4 98%

» Diaduk selama 2 jam pada rentang suhu 0-20°C

= Ditambahkan 15 g KMnOs sedikit demi sedikit pada kisaran
suhu 5-10°C

» Diaduk kembali selama 2 jam pada suhu 35°C

= Ditambahkan 100 mL aquades, dan diaduk selama 1 jam

» Ditambahkan 60 mL H>02 30%

= Disentrifugasi selama 20 menit

= Disaring dan dicuci dengan aquades sampai pH netral

v

v

Filtrat

Endapan

= Dikeringkan pada suhu 110°C selama 6 jam
=  Sampel dimasukan kedalam 100 mL aquades
= Disonikasi selama 2 jam.

= Disaring
v v
Filtrat Endapan

» Dikeringkan pada suhu 110°C selama 6 jam

\ 4

GO
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Lampiran 4. Sintesis RGO

GO

= Diambil sebanyak 1 g

» Dilarutkan kedalam 50 mL deionized water
= Ditambahkan 0,4 gram asam askorbat

» Diaduk selama 1 jam pada suhu 80°C

= Disaring dan dicuci dengan deionized water

v
v v

Filtrat Endapan

= Dikeringkan pada suhu 110°C selama 6 jam

RGO
» Dikarakterisasi dengan FTRI, XRD, dan
SEM EDS
\ 4
Data
Lampiran 5. Komposit ZnO-RGO
Zn0O RGO
» Diambil sebanyak 1 g = Diambil sebanyak 0,5 g
* Dilarutkan dalam 150 mL * Dilarutkan dalam 50 mL
deionized water deionized water
» Masing-masing sampel disonikasin selama 30 menit
» Kedua sampel digabungkan, dan disonikasi selama 45 menit
» Diaduk selama 1 jam
v- Disaring
v v
Filtrat Endapan

= Dikeringkan pada suhu 110°C selama 6 jam

\ 4
Komposit ZnO-RGO

= Dikarakterisasi dengan FTRI, XRD, dan
SEM EDS

Data
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Lampiran 6. Pembuatan Elektroda: (a) Badan Elektroda, dan (b) Pasta Elektroda

Kawat Tembaga

(@)

A

y

= Dipotong sepanjang 8 cm
= Kawat tembaga dimasukan kedalam pipet kecil
= Direkatkan menggunakan parafilm

— Badan Elektroda

RGO

ZnO-RGO
|

(b)

= Masing-masing dicampur dengan paraffin padat
= Diaduk diatas hot plate hingga meleleh dan homogen
= Dimasukan kedalam badan elektroda secara merata dan padat

Elektroda

Lampiran 7. Pengukuran Elektrokimia

Elektroda RGO Elektroda ZnO-RGO

= Dilakukan pengukuran pada masing-masing
elektroda dengan laju pemindaian 50,10, dan 5
mV/s menggunakan larutan elektrolit Na;SO4 1 M

A 4

Voltamogram
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Lampiran 8. Dokumentasi Penelitian

1. Preparasi Sampel

Limbah Tongkol jagung Proses Pengeringan Sampel

2. Proses Karbonisasi

Serbuk Karbon 200
Karbonisasi mesh

3. Proses Sintesis RGO

Pengadukan pada Penambahan
menggunakan suhu 35 °C setelah H202 30%
H2S0, + KMnOg4 penambahan KMnO,



- e Pas T~
Setelah disentrifugasi Proses Pencucian Setelah dikeringkan
pada 10.000 rpm dan Penyaringan dalam oven

selama 20 menit

Penyaringan Setelah dikeringkan
Proses Sonikasi dalam oven

selama 2 jam

Proses reduksi Proses Pencucian dan Setelah dikeringkan
menggunakan Penyaringan dalam oven
asam askorbat

60
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4. Komposit ZnO-RGO

Proses Sonikasi Proses Sonikasi larutan
RGO dan ZnO komposit ZnO-RGO

Setelah dikeringkan
Pengadukan selama 1 jam dalam oven

5. Elektroda RGO dan Elektroda Komposit

Kawat tembaga

Pipet kecil (sebagai
badan elektroda)

Campuran sampel dan
paraffin (berbentuk pasta)
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6. Pengukuran Elektrokimia

Pengukuran kapasitansi spesifik dengan
metode siklik voltametri menggunakan
Potentiostat.



63

Lampiran 9. Perhitungan Jarak Lapisan RGO
Jarak antar lembaran RGO dapat dihitung dengan persamaan Bragg:
A =2d sin (0)

dimana A adalah panjang gelombang, dimana d adalah jarak antar lapisan, 6 adalah
setengah dari sudut difraksi.

Diketahui:
A=0.154 nm
6 = 23,30°/2
=11,65°
Ditanya:
Jarak antar lapisan (d)?
Sehingga:

A
" 2sin@

_ 0,154
2sin(11,65°)

_ 0.154
2X0,202

d=0,381 nm




Lampiran 10. Penentuan Kapasitansi Spesifik

-_ A
P T mxkx(AV)

Keterangan:

Csp = Kapasitansi Spesifik (F/g)

A = Luas area kurva (Ampere.Volt)
m = Massa material (g)

k = Scan rate (V/s)

AV = (V2-V1), Tegangan (V)

Sampel GO:

1. Scan rate 50 mV/s

~ 0,00310 Ampere.Volt
" 01162 g% 0,05 x ((1)-(~0,1)) Volt

Cs

0,00310
7 0,1162X0,05%1,1

Csp = 0,4851 F/g
2. Scan rate 10 mV/s

_ 0,00269 Ampere.Volt
" 0,1162 g x0,01 7 x((1)~(~0,1)) Volt

0,00296
7 0,1162%0,01x1,1

Csp = 2,1045 Flg

3. Scan rate 5 mV/s

0,00242 Ampere.Volt

Cs

0,00242
7 0,1162x0,005x1,1

Csp = 3,7866 F/g

" 0,1162 g x 0,005 % x((1)=(-0,1)) Volt

64
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Sampel RGO

1. Scan rate 50 mV/s

~ 0,03997 Ampere.Volt
" 01164 g x0,05 3 x((1)-(-0,1)) Volt

Cs

0,03997
©0,1164X0,05%1,1

Csp = 6,2433 F/g
2. Scan rate 10 mV/s

_ 0,03367 Ampere.Volt
0,1164 g 0,01 ¢ X((1)~(~0,1)) Volt

Csp

0,03367
©0,1164%0,01x1,1

Csp = 26,2964 Fl/g
3. Scanrate 5 mV/s

_ 0,01834 Ampere.Volt
" 01164 g x0,005 Y x((1)-(~0,1))Volt

Cs

0,01834
"~ 0,1164x0,005%x1,1

Csp = 28,4672 Flg

Sampel komposit ZnO-RGO

1. Scan rate 50 mV/s

~ 0,27595 Ampere.Volt
" 0,1168 g x0,05 < x((1)-(~0,1)) Volt

Cs

0,27595
"~ 0,1168x0,05%1,1

Cep = 42,9561 Fg



2. Scan rate 10 mV/s

_ 0,13817 Ampere.Volt
" 0,1168 g x0,01 S! x ((1)—(~0,1)) Volt

Cs

0,13817
7 0,1168x0,01x1,1

Csp = 107,5420 Flg

3. Scan rate 5 mV/s

co = 0,13755 Ampere.Volt
*70,1168x0,005%((1)—(=0,1))

0,13755
"~ 0,1168x0,005%x1,1

Csp = 214,1189 F/g

Lampiran 11. Penentuan Energi Spesifik

Esp = X Csp X (AV)?

Keterangan:

Esp = Energi spesifik (Wh/kg)
Csp = Kapasitansi spesifik (F/g)
AV = Tegangan (volt)

Sampel GO

1. Scan rate 50 mV/s
Esp= X 0,4851 F/g x ((1) — (—0,1))? Volt

=1%0,4851 x (1,1)?

T2
=2 x 0,586971
Esp= 0,2934 Whikg
2. Scan rate 10 mV/s

Eep= % x 2,1045 F/g x ((1) — (=0,1))? Volt

=~ X 2,1045 X (1,1)?



= % X 2,546445
Ee= 1,2732 Whikg

3. Scan rate 5 mV/s

Eep= % x 3,7866 F/g x ((1) — (—0,1))?Volt

= % X 3,7866 X (1,1)?

. % x 4,581786
Eep= 2,2908 Whikg

Sampel RGO

1. Scan rate 50 mV/s
Esp =3 X 6,2433 F/g x ((1) — (—0,1))? Volt

= % X 6,2433 X (1,1)2

= % X 7,554393

Esp=3,7771 Wh/kg
2. Scan rate 10 mV/s

Eep= % X 26,2964 F/g x ((1) — (=0,1))?Volt

= % X 26,2964 x (1,1)2

= % x 31,818644

Eep= 15,9093 Whikg

3. Scan rate 5 mV/s

Esp = X 28,6472 F/g x ((1) — (=0,1))? Volt

= % X 28,6472 X (1,1)?

= % X 34,663112

Eep= 17,3315 Whikg
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Sampel komposit ZnO-RGO

1. Scan rate 50 mV/s

Esp= 5 X 42,9561 F/g x ((1) — (=0,1))? Volt

=2 X 42,9561 X (1,1)?

= % x 51,976881

Eep = 25,9884 Whikg

2. Scan rate 10 mV/s

Eep= % x 107,5420 F/g x ((1) — (=0,1))? Volt

= 1% 107,5420 x (1,1)?

2
= % x 130,12582
Esp= 65,0629 Wh/kg
3. Scan rate 5 mV/s

Eep= % X 214,1189 F/g x ((1) — (=0,1))? Volt

=2 X 214,1189 X (1,1)?

= % X 259,083869

Esp= 129,5419 Wh/kg

Lampiran 12. Penentuan Daya Spesifik

A
Pop=2
Sp m

Keterangan:

Psp = Daya spesifik (kW/kg)
A = Luas area kurva (Ampere.Volt)
M = Massa material (Q)

Sampel GO

1. Scan rate 50 mV/s

b 0,0031 Ampere.Volt
* 0,1162 g

68



=0,0266 kW/kg

2. Scan rate 10 mV/s

b - 0,00269 Ampere.Volt
* 0,1162 g

= 10,0231 kW/kg
3. Scan rate 5 mV/s

b = 0,00242 Ampere.Volt
* 0,1162 g

= 0,0208 kW/kg
Sampel RGO

1. Scan rate 50 mV/s

b = 0,03997 Ampere.Volt
* 0,1164 g

=0,3433 kW/kg

2. Scan rate 10 mV/s

b = 0,03367 Ampere.Volt
* 0,1164 g

= 10,2892 kW/kg
3. Scan rate 5 mV/s

_ 0,01834 Ampere.Volt
* 0,1162 g

=0,1575 kW/kg
Sampel ZnO-RGO

1. Scan rate 50 mV/s

b - 0,27595 Ampere.Volt
* 0,1168 g

= 2,3625 kW/kg

2. Scan rate 10 mV/s
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b - 0,13817 Ampere.Volt
* 0,1164 g

= 1,1829 kW/kg

3. Scan rate 5 mV/s

b = 0,13755 Ampere.Volt
* 0,1164 g

=1,1776 KW/kg
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Lampiran 13.

Hasil Analisis FTIR

71
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4000 3500 3000 2000 1750 1500 1250 1000 750 500
Karbon Taongkol Jagung 1fcm
Ho. Peak Intensity Cormr. Intensity  |[Base (H) Base (L) Area Corr. Area
1 136060 TR57 I BTG 368455 #3133 1485 0425
2 a81 a1 (RS 3,706 457 9% G648 5687 2,264
3 158057 97674 204 G608 48592 0.957 0.774
4 [665 44 99236 0402 GEOET 4808 0.073 0021
] L] 5933 0514 [N Ban a7 0 D64 0041
fi (T4 45 93203 8801 T75.38 71173 0874 0 86
7 (ROR 17 04 362 5.586 842 8% TP 1.02% 1082
i BT TS 90,275 2518 A0H 47 #4082 1443 1366
8 1048 98 99 465 0207 0634 927.76 0062 0.028
10 11024 2 04417 5322 11321 BER 27 216 PRI
11 116115 04 322 1814 1203.58 1132.21 0313 0293
12 125759 594 8987 0808 1286.52 1203.58 0215 0151
12 11382 96 91.761 2.969 1409 86 128652 283 0934
14 1142347 903 1520 1479.4 1411.88 1.372 0323
15 11581 B3 79 fo4 20175 1664 57 1481.33 87 8 669
16 1169543 G97.145 2726 173015 1664.57 0454 0418
17 1174658 4949 201 0683 1762 84 173015 0.064 0 0ab
18 1187095 99 302 0314 1873 67 1853 50 0 045 0018
19 1817.24 G650 0.554 1938.46 1BTB.6T 0.258 0.045
20 (23397 0949 102 0187 2450 57 06 27 0444 0 (195
21 1232037 S8.ETE 0.551 2330 65 226057 0225 0 068
22 (280776 8081 0.129 2638.62 257407 0.267 0.02
23 |2763.99 99517 0118 2{75.51 H4a 0.055 0 004
24 1285058 014 08 287008 ZHIT 64 0261 0 046
25 (202216 96.711 1.064 2047 23 2870.08 0794 0305
28 (2050 8 .54 0 658 203 85 24723 0.15 0.045
27 13045 46 96035 3185 3064 18 Za85 81 1.027 0785
28 1312854 90 841 023 314204 3115.04 0031 0014
28 13448.79 450408 1.785 340654 #33.20 3.262 0 208
Comment; Date/Time; 10/26/2022 3:34:32 PM
No. of Scans;

Karbon Tongkol Jagung

Resolutian;
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Graphene Oride Strerm
No. Peak Intensity Cofr, Intensity  Base [H) Base (L) Area Corr, Area
1 137499 81165 5808 38T ED 33,33 2874 0932
2 418,55 83.873 0474 483.78 4.7 35822 0436
3 |5BZ.5. 95.326 4.58 BTT.0N £95.71 1544 1774
4 B3B3 99.908 0.054 TOZ09 BTT.01 0.0z 0.002
i Th2.24 32001 5604 7734 T04.02 1.374 0.757
& 812,03 43659 4.26 BAB.EE TE1aT |1 1.565 0.776
i (87781 93602 8347 BB 35081 0.837 0813
g B5284 808 o187 L E 28 o077 DA
g 103563 873 2066 07E.28 3827 0.548 0.533
1] 11182.36 anaha 1.564 198,72 1078.28 JETT .748
11 1213.23 89.509 1217 1303.68 1201.65 3498 0965
12 131545 88.423 0543 1327.03 130388 0.033 0.03
13 153386 58,747 0.556 1348.23 1330.88 0004 o01E
14 130453 86151 2402 1409.96 1348.24 086G 0.443
iR 142154 5. 206 1472 44448 1408.58 0.583 0118
1 145818 .02 0.927 11469,76 1444.68 0.069 G.04%
17 1575.84 BE.0TH 31,935 1665.5 1468, 76 16158 16,174
14 170122 22816 7168 AT30.15 166843 1087 1083
14 1745.58 23105 049 1705.22 1730.15 0,081 0025
20 177258 90.373 0448 1782.23 1762 .94 0.03z2 007
21 186302 86.963 0653 18B4.45 1857.45 0.084 0.044
22 191917 99,176 0618 1932.67 1903.74 0.085 0.038
23 216788 80.68 0451 1227216 2085.05 0.227 0234
24 | 237437 g8.091 1951 | 2420.68 2367.01 0178 0188
25 259233 99 194 0.042 2681.05 258461 0273 0035
- i?‘.‘@%—ﬁ_@ CE R 0082 2H963 2581.05 |0.055 0.007
27 285272 99212 0482 (287394 ZR06.43 0106 {035
28 [ 2pz2 e 38.87 0.968 12848.18 2873.94 0.249 0.123
0 13051.38 BB.165 1614 | 30B9.06 2933.88 0472 0.387
3a 1341878 77165 1464 13433.28 3116 87 20578 3.324
Comment; Date/Time; 32472023 5:58:38 AM
Graphene Oxide No. of Scans;

Resalution;
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i (38191 74 89 1429 1013
2 031 0067
3 \0.2a7
14 0.001
A 1401
B 0776

7 1176
8 0444
8 12.885
o 0072

1 0.344

12 12478
13 2.9

14 0.043
15 0.002
18 0,067
fr 10894
18 0.047

15 (0083
20 |0.004
ja) 0019
a2 10.162
23 0331
Camment; Date/Time; 4172023 10:58.13 AM

RGO No. of Scans;
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No. Peak Intensity Corr. Intensity  |Base (H} Base (L) Area Corr. Area

1 435.01 0.811 4802 524.64 526 260.971 125.081
2 330.42 12.098 12715 G65.44 526.57 61.344 1.258
3 G98.23 98,383 0.6 71173 66737 0217 |0.053
4 750.31 93710 3819 77731 71173 1.197 |0.546
5 813 06 94 06 2748 BAB TS 77024 1442 0.480
6 875 68 91983 5871 826483 84868 1.565 0,959
[ 104156 86,386 1.642 1055.06 92776 4411 0515
8 1232.51 77.183 7.063 1327.03 1056.99 25.388 5.045
a 1365.6 82181 4778 1475.54 1328.95 8.849 2.504
10 158356 65.043 129.211 1668.43 1477 47 19671 15131
11 1697.36 87.537 15619 1755.08 1670.35 311 1.026
112 1TEA T2 09209 Erg_ 92 1780.3 1761.01 0.057 0.009
13 11048 1 194,323 10137 195196 1805 37 2350 0.374
14 12063 83 91 682 0174 2287.58 205033 15687 0.353
15 231072 95.002 0,735 2447 67 22895 1.578 0.245
16 12594 26 99301 014 2634 76 2447 67 0.385 0122
17 2854.65 108603 0493 2873.94 2794.85 0.299 10,038
18 2924.09 197.955 1121 294916 2873.94 0.458 10.146
19 304946 198.261 1.113 3086.11 2953.88 0.515 |0.266
20 09382 199172 o107 31504 308611 0.08 0,007
il 344670 170.344 11.351 360175 3433.20 16.032 12.823
Comment; Date/Time;  12/4/2023 11:24:45 AM

RGO Zn0 Na. of Scans;

Resolution;
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1 !439.?? 6 A6 19 354 46292 345 28 FENTE] 1425
2 149185 (E024 1433 |520.78 |462.2 39.438 1301
g 153235 13036 5712 680,37 52211 38.774 1132
4 (BO2.44 97.49 0303 T58.02 GE2.8 054 0072
5 606,04 58 813 108 84129 a13.98 0.455 0273
& 0242 97235 2,341 100354 g41.26 1.066 0.722
[l 111283 8 359 03186 114186 (1053 64 0085 0035
B 131545 9p.731 0232 1327.03 1204.28 0.154 0.012
0 141061 B 241 N85 144083 [1408 11 0393 0043
1 1550 55 T 0421 158549 194498 0454 o3
1 164335 g5 443 1.683 166254 158742 1.8 032
12 1826 53 g Faz? 0273 1853 59 1611 16 0201 0031
13 1940.38 Ba.19 0.113 1835.82 1928.82 0.087 0.005
14 235508 97824 1.555 2374 .37 233065 0.2 0.114
15 2505.12 g8 535 0.00% 26301 2586.54 0.0 0.001
18 12354 85 B 821 0.293 287201 2789.07 0272 0.011
17 2974 00 (R 0751 2051 09 287201 0439 0.007
18 2956 BT =g 0079 3014 7a 7951.09 0,171 0.0
12 344204 lgo.281 0.659 3550.95 42751 5.253 0.278
20 3568 67 a2 774 0.454 57602 36552 88 0679 nmy
Comment; DatefTime; 12042023 11:14:22 AM
zno Ma. of Scans;
Resalution; Act

Apadization;
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Lampiran 14. Hasil Analisis XRD
a. Karbon Tongkol Jagung

Peak List
No.  thata [ dfA] M0 (poak height) Counts [peak area) FWHM  Matehod
1 17.82 4,873 185.68 50d.50 5.2800
2 w.62 4,3040 197.22 55128 6.4000
3 £ B4 38404 201 B8 A7 84400
4 2568 A.4662 293.00 431 0.2400
5 28.38 31423 195.71 56.38 0.5600
@ .z 2.6800 201.68 14.0d4 .1350
T 38.05 2.3624 252.04 3641 (.2800
a A0.55 22224 129.56 281 (.4202
9 44,30 2.0431 1000.00 123.64 0.2400 A
10 5028 18132 B2.44 BO0 3.2481
il B4 .62 14412 39325 4058 (12000
12 7168 12283 30447 3142 (32000
Integrated Profile Areas
Based on calcuiated profile
Profile area Counts Amount
Overall diffraction prefile 360854 100.00%
Background radiabion 245580 £5.90%
Diffraction peaks 105274 0.01%
Peak area belonging to sefected phases Ta26 206%
Feak area of phasea 4 () 7226 206%
Unidentifed peak area G049 2T.35%
Peak Residuals
Feak data Counts Amount
Cwerall paak inlensity 2420 100.00%
Peal intensity belonging to selected phases 124 5.12%
Unidantified poak intzreity b 64850 et
Diffraction Pattern Graphics
Ieel
KRS (5-30)
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b. RGO
Match! Phase Analysis Report
Sample: RGO (5-70)
Sample Data
File name ROD RAN
File palh CUsaraTA ardal RO HIMILA 12002200
Diata Sap 16, 2022 17:31:565
Data range £.0000° - 80,0000

arsr

SEmp slrn 0o

Hiotyed refinaement oonvemed Lpie]

Alpha subiracied Mo

[ T L]

Dats amoothed Yan

Fadiation Morays

Wavalength

MNa. 2ttia [T o [A] g
1 A0 AT TIETE
Fd T TH 3 2088 asa 67T
3 36.02 23648 303.04
4 44.24 20457 1000.00
5 B854 144086 B35.07
@ T2 1.2277 THEL.GD

Baseod un calculated profile

Profile ared

Crearas difrmction prodile

Bachgrocesd raliating

Diffraction peaks

Poak arsa belonging to scleciod phaaes
Unideniified peak arsa

Paak dats

Crvarall paak indensity

Poak intansity balonging 1 salactsd phasos
Uinicenhifing paak inlensity

& 000" - BO_ODO*

o 2400
1.3258
04122
02604

o.4087

Peak List

Integrated Profile Areas

Cesirnds
axsans

242064
185626

o
185628

Peak Residuals

fad

Armownt
00, 00 %
S0 459%
i 51%
OO0
A44.51%

A

a5
LY
&TH

100 (0%
B G
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Diffraction Pattern Graphics
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c. ZnO-RGO

Peak List
No.  2theta[" d[A] o FWHM  Matched
1 3 28142 54795 0.2422 A
2 3446 2.6005 41268 0.2309 A
3 36.28 2.4741 1000.00 0.2294 A
4 4767 1.9009 23048 0.2434 A
5 56.62 1.6242 34104 0.2628 A
6 56.76 156206 18710 09376
7 6285 14773 28295 0.2551 A
8 63110 1.4722 48 36 0.2400
9 66.31 1.4084 3373 0.4400 A
10 67.94 1.3765 235.14 0.2686 A
t 68.18 1.3743 52.01 0.2400
12 69.05 1.3592 11421 0.2574 A
13 69.34 1.3541 2967 0.240¢
Integrated Profile Areas
Based on calculated profile
Profile area Counts Amount
Overall diffraction profie 274852 100.00%
Background radistion 119160 43.35%
Difftaction paaks 155692 55.65%
Peak area belonging to selecied phases 113152 41.17%
Peak area of pliase A (zinc_oxkle) 113152 41.17%
Unidentified peak area 42540 15.48%
Peak Residuals
Peak data Counts Amount
Overall peak intensity 3348 100.00%
Peak intensity belonging to selecied phases 3138 96.71%
Unidentified peak nlensity n 6.29%
| e
00 Exp.: Ela-RGO-Zn0 (5-79)
850 {35-230-0113) O Tn zinc_oxide (100/0%
B 4
B54
B0 4
58+
700
&5
B <
Lo
&0
a4 4
200+ '
504 |
09
240 4
00
158+
1004 |
“ . L J J
I ! B
[ 4 | a4

T ¥
1000 1500 0o 500 3000 3500 100 4500 5008 CE00 .00 8500 7oL
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d. ZnO

No.  2theta[] d Al W0 FWAM Matched
1 3182 28100 SR530 023327 A
2 3447 2.59a7 33091 0.2242 A
3 36.32 2475 1000.00 10,2235 A
4 4762 19081 22454 02323 A
5 56,67 1.6230 350 0, 2505 A
B 6293 14758 27425 02656 A
T 63.14 14713 Aar 0. 2400

B 629 14088 227 08T A
g B800 13776 25474 02383 A
10 63.24 1.3733 5387 0.2400

11 B0 13562 12510 02258 A
12 69,33 13535 a1 .a1 02400

Based on calculsted profile

Integrated Profile Areas

Praofile area Counts Amount
Cwverall ditfraction profie 235196 100.00%
Background radialion 47814 19.20%
Diffraction peaks 1923682 81.80%
Paak area belonging to selected phases 147708 62.84%
Baak area of phasa A {zing_oride) 147758 G2.64%
Unigentified peak ares 44584 18.96%
Peak Residuals
Peak data Counts Amount
Cwerall peak inlensity 4133 100.00%
Paak intensity belanging to seleciad phasos 4078 LEET
Unicentified peak intensity 55 1.33%
Diffraction Pattern Graphics
ool \ Exp. EKA-ZD (-70)
350 [9E-230-0113) O 20 zmc_oxde (100 0%
WO+
360
300+
150+
700
850
00
S50+
500
450 4
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[
2004 |
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50+ f J
ines UL -
| | | I I,
| | |
T T T T T T T T T T T T T
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Lampiran 15. Hasil Analisis SEM

a) Karbon tongkol jagung

— 5| ¢
Highvac. SED PCstd. 15KV x5000 EEZ023 (004999 High-y2
KARBON ; .

: | 2 ‘ .9 4 7’ -V ‘ 4 i \ ‘rzc f: ‘ :‘v .
vt T~ - 421 | 3]

f-vac. SED PC-std, 18KV 23000 frve PO-std. 2t 5kV \}’1300 AN A 02814004989
3 : ; ¢ BT R a/f\i SR |
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¢) RGO

By x3000

o

gy
H‘u?‘ngED PC-5tdz 15KV,
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2002023 007728 %
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Lampiran 16. Hasil analisis EDS

a) Karbon tongkol jagung

View(H)2

Lol 1/3
Title | IMG
Lnstrunent 1 ICK=6000PL0S
Volt + 15,00 k¥
Yay. 2 1,580
Date | 2033047137
Fixed : 512 % 334

e Acquisition Paramerer
SN0 laatrunnnt t JEM=€000PL0
Ace. Voltage | 15.0 kv
IO Prabe Cuzrent; 1,00000 nA
: FHA mode I
2m Neul Tisw 3 5071 wes
Live Tiam ;50,00 mec
2800 tead Tise 11
Countimg Rate| 1439 cpa
% 2 Enecgy Mamge | C - 20 KoV
S 2000
[{E01]
1200
LUy
A
A
0 ' T T T T T T T T
B0 200 400 400 KO 1000 B2460 1400 1600 IR0 204K
keV
Thin Film Standardiess Standardiess Quantitative Analyain
riteing Coefficlent : 0.86512
Flesent Ik Kanah Coynts Bigsa AtoxV Compoand  Mamshd  Cation ¥
C N et 0277 .53 5166.07 ¢.82  95.8% 1.0000
ox 0.%3% s.4 163,60 22 .12 0.1060
Total 100,00 106.00
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b) GO

urts

LAl

A,

1 i I 1 T T T T
00 300 400 500 a0 700 800 900

keV

Thin Fils Zvandurdless Htandardless Quantitative Analysiz
Firting Coefflicient : 0.7853

UL R

1000

Llenent (keV)  Mazal Counts  Zigna  Atcal Cospound  Maasd  Cation
C X (Ref.) 0,277 84,40 109904 04N k7,02
ox 0.52% 15,02 85T 0 0.2} 12,12
Total 100.00 100.00

Title 1 INGI
Inatrusmnt s JCN-6000PIY2
Valt 1 15.00 kv
¥ag. 1% 1,50
Date 4 2023/04/12
Pizul : 513 x 384

Acguisition Paraseter
Inatrusent JCN-5000PLUS
Ace, Veltage ¢ 15.0 AV

Probe Currens: 1,00000 mA
FHA mode 1T
Feal Time 1 51.00 mac
Live Time 1 90,00 pec
Doag Time 118

Countlng Ratu: 3957 epx
Enmrgy Nange : 0 = 20 xeV

4
L0000
G.336%
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| | ! T T T T T T
00 L0 200 300 4 500 600 7000 ROO W00 1000
eV

Thin Filas Standardleas Standardless Quantitasive Analyais
Fitting Cowfficient : 0.BL144

Llionent (knV) Mazah Coants Signa Atecal Csopoumd  Massd  Carion
C¥ (Fet.) 0,377 90,76 1546963 0.46 92,9¢
0x 0.32% 9.24  €067.92 0.1§ T.10
Total 100.00 100.00
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Title 1 INGY
Inatruzant 1 JeM-60U0PLUZ
Volt 115,00 kY
¥ag, 1 x 1,50
Date s 2023704412
Pizel + 512 x 384

hegquisition Paranete:
Insteusent & JCR-6000PLUS
Az, Voltage : 15.0 WV
Probe Current: 1,00000 =A
FAA mode 1 T3

Real Tise 1 31.13 gec
ive Time 1 30.00 soc
Deod Tine 121
Counting Natw: 4421 cpa
Ezwrgy Range = 0 « 20 kaV

1,0000
03463



d) ZnO-RGO

Jran i

Title L ¢
S ssENsss s ra T

Instrusent | JOW=6000rL2)

Voit r 18,00 av
Mg, : = 1,000
tate + 033712200

Flawl

Ml x I

12000 : Acquisicion Pazanetes
jestrusent @ JUM=E00OFLDZ
135004 f Az, Voltage | 100 WV
¥ Frone Cyrrent: 1, 80000 nA
2000 i3 TR zode yTH
" Ferl Tire + 5157 pec
10500 ~ Live Tine | 56,00 sed
Cwad Tiew 1 38
XX - Cosnting Mate: #4367 cpa
2 toergy Makge | O = 20 Nev
] RAILE
= 2
- =
L]
< -
LT (R I :!
= v
X - —
A
1500 — I
0 ! T T T T L|_~

]
nog 100 200 300 400 SO0 400 TO0O A A 100

eV

Thin rils Stacdscdless Standatdliess Quantitative Analysis
ritving Coefficient : 9.19%)

Clesunt Y] Masnh Counta Blgeas Atood Casposnd Masal Catian [ 4
ce o.M 5.00 214478 0.0 19.12 Q.%635
oK ©.52% 1.31 ti513.80 0.0¢  20.4 g.L406
In K (Ref,) 0,020 BT.7F RNT0Y.04 0,90 &0.M L.¢000

Total ibe.00 100.00
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