13

DAFTAR PUSTAKA

Abriyani, E., Fikayuniar, L., dan Safitri, F., 2021. Skrining Fitokimia dan Bioaktivitas
Antioksidan Ekstrak Metanol Bunga Kangkung Pagar (Ipomoea carnea
Jack.) dengan Metode DPPH (2,2-Difenil-1-Pikrilhidrazil). Pharma Xplore.
6(1), 32-42.

Awad, M.A., dan Hadia, N.M.A., 2018. Towards Understanding the Morphological,
Magnetic, Optical, and Electrical Properties of MnO2 Nanowires for Magneto-
and Optoelectronic Applications. Journal of Materials Science: Materials in
Electronics. 29(24), 20695-20702. doi: 10.1007/s10854-018-0209-4.

Cotton, F.A., dan Wilkinson, G., 1965, Advanced Inorganic Chemistry 3™ Edition.
John Willey & Sons Ltd, New York.

Joshi, N.C., Joshi, E. dan Singh, A., 2020. Biological of Synthesis, Characterisations
and Antimicrobial. Activities of Manganese Dioxide (MnQO2). Nanoparticles.
Research Journal of Pharmacy and Technology. 13(1), 135-140. doi:
10.5958/0974-360X.2020.00027.X.

Lembang, M.S., Jannah, S., Nugraeni, C.D., dan Haryono, M.G., 2023. Uji Fitokimia
Daun Ketapang (Terminalia catappa) Variasi Usia dan Aplikasinya dengan
EM4 Terhadap Pertumbuhan lkan Nila (Oreochromis niloticus). Arwana:
Jurnal  llmiah  Program  Studi  Perairan. 5(1), 16-21. doi:
10.51179/jipsbp.v5il.1757.

Lu, H., Zhang, X., Khan, S.A,, Li, W., dan Wan, L., 2021. Biogenic Synthesis of MnO:
Nanoparticles with Leaf Extract of Viola betonicifolia for Enhanced
Antioxidant, Antimicrobial, Cytotoxic, and Biocompatible Applications.
Frontiers in Microbiology. 12(1), 1-16. doi: 10.3389/fmicb.2021.761084.

Oktavia, I.N., dan Sutoyo, S., 2021. Sintesis Nanopartikel Perak Menggunakan
Bioreduktor Ekstrak Tumbuhan sebagai Bahan Antioksidan. UNESA Journal
of Chemistry. 10(1), 37-54. doi: 10.26740/ujc.v10n1.p37-54.

Paramitha, N.Y., 2018. Sintesis Nanopartikel Perak Menggunakan Ekstrak Daun
Salam (Syzygium polyanthum) sebagai Bioreduktor dan Uji Aktivitasnya
sebagai Antioksidan. Skripsi tidak diterbitkan. Jurusan Kimia. Fakultas
Matematika dan Ilmu Pengetahuan Alam. Universitas Hasanuddin,
Makassar.

Payapo, I.A., Zakir, M., dan Soekamto, N.H., 2017. Synthesis of Silver Nanoparticles
using Bioreductor of Ketapang Leaf Extract (Terminalia catappa) and Its
Potential as Sunscreen. Indonesia Chimica Acta. 11(1), 1-19.

Pulit, J., Banach, M., dan Kowalski, Z., 2013. Chemical Reduction as the Main
Method of Obtaining Nanosilver. Computational and Theretical Nanoscience.
10(2), 276-284. doi: 10.1166/jctn.2013.2691.


https://doi.org/10.1007/s10854-018-0209-4
http://dx.doi.org/10.5958/0974-360X.2020.00027.X
http://dx.doi.org/10.51179/jipsbp.v5i1.1757
https://doi.org/10.3389/fmicb.2021.761084
https://doi.org/10.26740/ujc.v10n1.p37-54
https://doi.org/10.1166/jctn.2013.2691

14

Saputra, Y.F., Etika, S.B., dan Mulia, M., 2022. Identifikasi Senyawa Metabolit
Sekunder pada Jantung Pisang Kapas (Musa x paradisiaca L.). Chemistry
Journal  of  Univeritas  Negeri Padang. 11(3), 1-5. doi:
10.24036/p.v11i3.114981.

Sodhi, R.K. dan Paul, S., 2017. Developing Areas/Routes to New Materials
and Applications in Organic Synthesis. Catalysis Surveys from Asia. 22(1),
31-62. doi: 10.1007/s10563-017-9239-9.

Souri, M., Hoseinpour, V., Ghaemi, N., dan Shakeri, A., 2019. Procedure
Optimization for Green Synthesis of Manganese Dioxide Nanoparticles
by Yucca gloriosa Leaf Extract. International Nano Letters. 9(1), 73-81. doi:
10.1007/s40089-018-0257-z.

Sulistyoningdyah, F., dan Ramayani, L.S., 2017. Skrining Fitokimia Ekstrak Infusa
Kulit Petai (Parkia speciosa Hassk). Jurnal Jawara. 4(1), 1-3.

Widjanarko, P.B., 2022. Mengenal Lebih Dekat Teknologi Nano. Pusat
Pengembangan Pendidikan dan Penelitian Indonesia, Lombok.


https://doi.org/10.24036/p.v11i3.114981
https://doi.org/10.1007/s10563-017-9239-9
http://dx.doi.org/10.1007/s40089-018-0257-z

Lampiran 1. Diagram Alir Penelitian

Pembuatan Larutan KMnOa
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Lampiran 2. Perhitungan Pembuatan Larutan

Pembuatan larutan KMnO4 1 mM

W =MrxVxM
=158 g/mol x 0,25 L x 0,001 mol/L
=0,0395¢g

Pembuatan Larutan KMnO4 0,75 mM

V1 x C1 =V2xCz

Vix1mM =50 mL x 0,75 mM

Vs _ 50 mL x 0,75 mM
1mM

Vi =37,5mL

Pembuatan Larutan KMnO4 0,5 mM

V1 x Cy =V2xCz

Vix1mM =50 mL x 0,5 mM

Vs _ 50 mL x 0,5 mM
1 mM

V1 =25mL

Pembuatan Larutan KMnO4 0,25 mM

V1 x C1 =V2xC2

Vix1mM =50 mL x 0,25 mM

Vs _ 50 mL x 0,25 mM
1mM

Vi =125 mL

Pembuatan Larutan NaOH 0,5 N

W =BExVxN
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=409/eqx0,056L x0,5eq/L

:1g

6. Pembuatan Larutan HCI 0,5 N

% x BJ x 1000
- BE

_37% *x 1,19 g/mL x 1000 mL/L

36,5 gleq
=12,06 N
Vix Cy =V2xCz
V1x12,06 N =50mLx0,5N
Vs _ 50mL x0,5N
12,06 N

Vi =2,07 mL
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Lampiran 3. Hasil Karakterisasi FTIR Daun Ketapang dan MnO2

[ sHIMADZU
|
gl
38
]
T T 3 T I T T L ] T T T T T T
4000 3500 3000 2000
Ketapang 1/em
No. Peak flmensity iCorr. Intensity XBase (H) Base (L) Area |Corr. Area
1 ;'37226 171.6382 16.3116 1379.98 345.26 3.3356 10.7809
2 |ae87 1562812  4.2129 |489.92 ~ [381.91 1227193 2367
3 |520.78 1517712 135887 491.85 15073 (07562
4 1563.21 52.9907 0.3 549.71 9.5355 0.0414
5 |748.38 173.1531 2.2218 732.95 37355 10.1943
6 |775.38 173.3281 5.139 763.81 5.1064 10.5525
7 1833.25 188.9422 5.7682 821.68 112 104744
8 |877.61 187.9298 11.7083 856.39 1.2889 11.2054
9 11058.92 129.0451 906.54 75.1378 138.3518
10 11166.93 40.0631 1139.93 23.8687 12.3403
11 11226.73 46.6602 1271.09 1209.37 18.3652 09319
12 |1321.24 145.0694 116.7099 11408.04 1273.02 36.6976
13 |1446.61 161.4566 1229178 |1487.12 1409.96 11.6391
14 |1521.84 175.9453 12,5831 11525.69 1489.05 23719
15 |1649.14 131.1905 11.7923 11691.57 11635.64 26.674
16 1173208 132.7922 123.266 11818.87 1693.5 3343
17 1867.09 956114 3.5797 |1905.67 1820.8 0.6961
18 1194232 98.9048 0.3671 1961.61 1932.67 0.1018
19 12140.99 98.876 0.7171 2196.92 2075.41 0.4189
20 1224128 98.913 1.1178 |2277.93 2196.92 0.1792
21 1231844 198.1939 11.6261 12337.72 2277.93 0.2028
22 1257111 199.1234 10.2778 12588.47 2490.1 0.1665
23 1272542 96.7039 2.7478 2789.07 2605.83 1644
24 1285272 75.1718 9.9635 2870.08 2791 4.0719
25 2920.23 64.5461 228474 3012.81 2872.01 13.4189
126 342365 31.3602 1.6277 3433.29 3014.74 121.3179 16.3572
Comment; Date/Time; 7/16/2024 4:05:20 PM
Ketapang No. of Scans;
Resolution;

Apodization;
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No. Peak |Intensity Corr. Intensity  Base (H) Base (L) Area Corr. Area
1 376.12 90.405 3.129 385.76 352.97 1.103 0.446
2 422.41 91.063 0.836 439.77 410.84 1111 0.056
3 522.71 93.187 0.055 524 64 487.99 1.041 0.015
4 584.43 91.363 1.372 653.87 524 64 468 0.429
5 665.44 92.15 0.235 759.95 655.8 3232 0.032
6 779.24 93.903 0.594 837.11 761.88 1762 0.075
7 840.96 95.779 0.058 916.19 837.11 122 -0.05
8 1037.7 93.635 4.456 1213.23 9239 4693 2639
9 [131738 95174 113251 1121901
10 1394 53 92.607 1406.11 1327.03
1 1456 26 92471 1.405 14794 .83 1.184 0.128
12 151412 90.032 1.265 1523.76 .33 1579 0.117
13 1546.91 89.153 1.742 1585.49 1525.69 2705 0.264
14 1645.28 88.648 1.484 1666.5 1627.92 1.865 0.131
15 1739.79 94.721 1.16 1786.08 1726.29 091 0.062
16 18343 99.37 0.596 1853.59 1813.09 0.061 0.055
17 191531 99.594 0.357 1930.74 1897.95 0.031 0.025
18 2355.08 95.539 2.357 2399.45 2337.72 0.584 0.184
19 2551.82 99.904 0.01 2567.25 244381 0.04 0.001
20 2852.72 98.01 0.866 12875.86 2740.85 0419 -0.006
21 292023 96.81 2.249 3016.67 2875.86 0.829 0.392
22 3417 86 92.94 0.136 3429.43 3398.57 0.968 0.009
23 3558.67 95.159 0.747 3577.95 3543.23 0.678 0.056
Comment; Date/Time; 7/16/2024 4:16:44 PM
NP KT No. of Scans;

Resolution;
Apodization;




Lampiran 4. Hasil Karakterisasi UV-Vis

A. Data UV-Vis Variasi Konsentrasi

1. 0,25mM
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 0,546
525 0,634
485 0,608
370 1,829
350 1,535
2 1 525 0,593
505 0,623
370 2,090
3 2 370 2,269
4 5 370 2,322
5 10 370 2,347
6 15 370 2,395
7 30 370 2,499
8 60 370 2,056
9 90 370 1,999
10 120 370 1,824
2. 0,5mM
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 0,715
525 0,811
370 2,003
350 1,383
2 1 545 0,648
525 0,758
505 0,758
370 2,202
3 3 525 0,702
375 2,360
4 5 380 2,420
5 10 385 2,463
6 15 385 2,518
7 30 410 2,270
395 2,627
350 1,507
8 60 405 2,290
390 2,586
220 3,114
9 90 390 2,570
235 3,156
10 120 395 2,518
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3. 0,75 mM
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 1,047
525 1,217
380 2,826
2 5 545 0,926
525 1,115
505 1,164
405 2,503
395 2,827
3 10 525 1,078
410 2,545
395 2,855
4 15 425 2,700
395 2,880
5 30 425 2,742
395 2,865
350 1,519
6 60 425 1,754
395 2,909
7 90 420 2,659
395 2,772
8 120 415 1,600
395 2,839
4. 1mM
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 1,426
525 1,660
405 2477
385 2,623
2 5 545 1,294
525 1,550
505 1,529
485 1,501
415 2,581
395 2,763
3 10 545 1,226
525 1,488
505 1,541
425 2,716
395 2,885
4 15 525 1,435
420 2,759
395 2,905
240 3,362
5 30 430 2,850




22

395 2,950
350 1,535
6 60 435 2,960
395 3,026
7 90 425 1,860
395 2,852
8 120 425 1,770
395 2,940
B. Data UV-Vis Variasi Komposisi
1. 1:10mL
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 1,325
525 1,556
410 2,575
395 2,756
2 1 525 1,388
425 2,731
395 2821
3 3 425 2,763
395 2,846
350 1,447
4 5 425 2,831
395 2,911
5 10 430 2,863
395 2,867
6 15 425 2,892
395 2,940
7 30 430 2,895
395 2,970
8 60 425 2,861
395 2,933
9 90 430 2,764
395 2,854
10 120 425 2,752
395 2,814
2. 1:20mL
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 1,316
525 1,549
485 1,480
410 2,65
395 2,814
2 3 545 1,180
525 1,441
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505 1,520
420 2,786
390 2,830
3 5 520 1,393
420 2,817
395 2,965
4 10 420 3,131
395 2,862
5 15 420 2,755
390 2,835
6 30 450 2,782
415 2,548
395 2,959
7 60 450 2,746
415 2,921
395 3,032
8 90 425 2,900
395 2,948
9 120 425 2,828
395 2,823
350 1,673
3. 1:30mL
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 1,389
525 1,627
405 2,643
390 2,849
2 3 545 1,245
525 1,502
505 1,554
425 2,763
395 2,960
3 5 525 1,451
425 2,780
395 3,030
4 10 520 1,422
425 2,860
395 3,190
5 15 435 2,927
395 2,987
6 30 450 2,818
425 2,976
395 3,188
7 60 430 2,957
390 3,098
8 120 425 2,913




24

| 395 | 3,017 |
4, 1:40 mL
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 1,426
525 1,660
405 2,477
385 2,623
2 5 545 1,294
525 1,550
505 1,529
485 1,501
415 2,581
395 2,763
3 10 545 1,226
525 1,488
505 1,541
425 2,716
395 2,885
4 15 525 1,435
420 2,759
395 2,905
5 30 430 2,850
395 2,950
350 1,535
6 60 435 2,960
395 3,026
7 90 425 1,860
395 2,852
8 120 425 1,770
395 2,940
C. Data UV-Vis Variasi pH
1. pHS8
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 1,343
525 1,572
410 2,600
390 2,866
2 5 545 1,185
525 1,440
505 1,509
425 2,741
395 2,961
3 10 525 1,395
425 2,761
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395 3,017
4 15 425 2,890
395 3,007
5 30 435 2,919
395 2,987
6 60 420 2,808
395 2,926
7 90 425 2,801
395 2,837
350 1,467
8 120 420 2,757
395 2,854
2. pH9
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 1,505
525 1,791
485 1,733
420 2,781
410 2,786
395 3,012
2 5 545 1,396
525 1,690
505 1,739
410 2,863
395 2,983
3 10 525 1,610
505 1,714
425 2,863
395 3,003
4 15 425 3,029
395 3,128
350 1,887
5 30 455 2,850
445 2,920
435 2,999
395 3,140
6 60 430 3,013
395 3,171
7 90 445 2,720
425 2,945
395 3,036
8 120 430 2,895
395 2,986

3. pH10
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Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 545 1,402
525 1,584
380 2,560
2 5 545 1,212
525 1,399
380 2,777
3 10 545 1,132
525 1,322
405 2,514
390 2,848
4 15 545 0,962
525 1,164
505 1,220
405 2,579
390 2,962
5 30 420 2,672
395 2,999
6 60 425 2.767
395 3,233
7 90 425 1,792
395 3,179
350 2,009
8 120 430 2,788
395 3,087
4. pH12
Pengukuran Ke- Menit Panjang Gelombang Absorbansi
1 0 595 0,534
375 2,595
2 5 390 2,792
3 10 405 2,462
385 2,775
4 15 410 2,484
390 2,889
5 30 370 2,199
6 60 370 1,250




Lampiran 5. Hasil Karakterisasi PSA

Distribusi ukuran nanopartikel pada pengukuran 1

HORIBA

SZ-100

MnO2-H_1026.nsz
Measurement Results

HORDBA. S7-100 for WMindess [ Typs] Verl 20

Date 3 July 2024 14:18:58
Measwrerment Type ¢ Particle Size
Sample Namea ! MnrO2Z-H
Scattering Angbe ]
Température of the Holder 5.0 dey. ©
Dizpersion Mediom Viscosity ¢ B34 mPa.s
Transmission Intensity before Meaas.  JE1IE
Distribution Foarnm ! |Standand|
Distribution Form(Dispersity) ¢ Polydisperse
Represantation of Resull ! Seattering Light Intensity
Count Rate : BE kCPS
Calculation Results
Paak M. | S P Sra Halio Wian = 0 Wode
1 .57 E5.0 nim T3 [T ELS m
1 LE Bidnm | BEVnm | SSEEnm |
1 — — ¢ —
Total 1E ﬂ!& i 15; 1 fiffi EE.Eum
Cumulant Operations
LAy Erage s 1820 mm
Pl ¢ D68
100
25 L
=50
A =80
12 =
= -0
!.‘:. ] L
- g
¥ =40
- L L
=3
‘: =2
Ea —10
F_I_I"r'rTFH'r'“"l'"I' "'|"I'I'I1l'|""'F"'I" (R R} R | [ N ‘Ilq i i B | ﬂllr
oTr T T 700 1002 10000

Diamater (nm)

Onder =ize %)
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Distribusi ukuran nanopartikel pada pengukuran 2

H'I_J_'RIBA HOREBA EZ=100 for Windews [T Typs) Wl 20

SZ-100

MnO2-H_1022.nsz
Measurement Results

Cuate W July 2024 14:11:42
Measwremant Type ¢ Particle Size
Sample Hame : MnO2-H
Scattering Angbe ]
Temperature of the Holder : 15.0 deq. ©
Dizpersion Mediom Viscosity : E%E mPas
Transmission Intensity before Meas, : JE0T2
Distribution Form ! |Standard|
Disgtribution FormiDispersity) ¢ Polydisperss
Representation of Result : Scattering Light Intensity
Count Rale : BB KCPS
Calculation Results
Paak Mo, | S FAms Ralio Wean = 0, Mode
1 [TTRE | .5 fim 12 i 3. [ s
] [ Ta5.7 nm T10LS i Mok nm |

Tu3:a| T I nen TSR0 e T 52 8 nev

Cumulant Dperations
LA EragE £ 1833 nm
Pl LR |

e 5 5. B S B R EEE

Omder size [E]

F reqaency

TTRTATERETE RS

_I_I"r'r'l'l'ﬂ'r'""l"'l' l"I"I'l'|'|l'|""'I" L] --Ilq i P EEE q""'l'"l'l"l T

T 1 i 100 1002

=

Diamaster {nem)|




Distribusi ukuran nanopartikel pada pengukuran 3

HORIBA

SZ-100

MnO2-H_1027.nsz

Measurement Results
Date

Measwrermant Type

Sample Hame

Scattering Andgbe

Temperalure of the Haolder
Digpersion Mediom Viscosity
Transmission Intensity before Meas,
Distribution Farm

Distribution FormiDisparsity)
Representation of Result

HOREBA BT-100 for Windess [T Typal Varl 20

¢ 3 July 2024 14:20:48

¢ Particle Size

: Ma02-H

: Ba

240 deg. C

: DLBAT mPa.s

D ME12E

! | Btandard)

¢ Palydispersa

: Scattering Light Intensity

Count Rata : B kCPS
Calculation Results
Padik M, | S P ARE Halio Muoani = O, Modi
1 Rl £4. 4 fiiti 5.8 fiifi AT
2 Lis S1T.7 fim n SO0 nim
Fl — — _— —nm
Tl 1053 ﬂﬁ.!ullllm 152 I"|I|I||| J-l!II:I.::: it
Curmulant Operations
Z-AErage = 1EX.0 nm
P ¢ OLBORE
.1 A00
B4 —50
B4 =&
re =
= 1 =50
E M =50
— .
¥ B -1
= -
B il
Fe =2
2= =10
v revvmp e v ey e s s 0y P Lun.'-"-r'-rrlﬂnr
T T i 100 1008 TOO0D

Diamader (nm|

Order =ize  [R]
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Lampiran 6. Hasil Karakterisasi SEM-EDX
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Lampiran 7. Dokumentasi Penelitian

A. Preparasi Sampel
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C. Penentuan Optimasi Konsentrasi
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F. Sintesis Nanopartikel MnO>
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