PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Abada, E., Mashraqi, A., Modafer, Y., Al Abboud, M.A., and El-Shabasy, A., 2024,
Review green synthesis of silver nanoparticles by using plant extracts and their
antimicrobial activity, Saudi J. Biol. Sci., 31, 103877.

Abareethan, M., Sathiyapriya, R., Pavithra, M.E., Parvathy, S., Thirumalaisamy,
R., Selvankumar, T., Chinnathambi, A., and Almoallim, H.S., 2024, Biogenic
silver nanoparticles from Solanum trilobatum leaf extract and assessing their
antioxidant and antimicrobial potential, Chem. Phys. Impact, 9, 100771.

AbdEI-Salam, A.H., Ewais, H.A., and Basaleh, A.S., 2017, Silver nanoparticles
immobilised on the activated carbon as efficient adsorbent for removal of
crystal violet dye from aqueous solutions. A kinetic study, J. Mol. Liq., 248,
833-841.

Abdullah, 1., Suryani, R.A., Ristiana, D.D., Maristya, A.H., Krisnandi, Y.K., and
Handayani, M., 2024, Nanosilver-decorated reduced graphene oxide for
catalytic carboxylation of phenylacetylene with CO2, Mater. Chem. Phys.,
314, 128852.

Abdussalam-Mohammed, W., Edbey, K., Farhat, H.E., Shah, P., Shamsi, S.S., and
Bhattarai, A., 2025, Facile green synthesis of novel AgNPs using Hyoscyamus
leaf extract as capping agent: Characterization and their potential antibacterial
activities, Inorg. Chem. Commun., 173, 113893.

Achary, L.S.K., Kumar, A., Rout, L., Kunapuli, S.V.S., Dhaka, R.S., and Dash, P.,
2018, Phosphate functionalized graphene oxide with enhanced catalytic
activity for Biginelli type reaction under microwave condition, Chem. Eng. J.,
331, 300-310.

Ahmed, A.A., Rizvi, Z.R., Shahzad, H., and Farrukh, M.A., 2022, Neodymium
oxide nanoparticles synthesis using phytochemicals of leaf extracts of different
plants as reducing and capping agents: Growth mechanism, optical, structural
and catalytic properties, J. Chinese Chem. Soc., 69, 462-475.

Aisida, S.0., Ugwu, K., Akpa, P.A., Nwanya, A.C., Nwankwo, U., Botha, S.S.,
Ejikeme, P.M., Ahmad, I., Maaza, M., and Ezema, F.l., 2019, Biosynthesis of
silver nanoparticles using bitter leave (Veronica amygdalina) for antibacterial
activities, Surfaces and Interfaces, 17, 100359.

Alara, O.R., Abdurahman, N.H., and Ukaegbu, C.I., 2021, Extraction of phenolic
compounds: A review, Curr. Res. Food Sci., 4, 200-214.

Alsubki, R., Tabassum, H., Abudawood, M., Rabaan, A.A., Alsobaie, S.F., and
Ansar, S., 2021, Green synthesis, characterization, enhanced functionality and
biological evaluation of silver nanoparticles based on Coriander sativum,
Saudi J. Biol. Sci., 28, 2102-2108.

Amin, A.K. and Wihadi, M.N.K., 2023, Colloidal silver nanoparticle synthesis and
stability study in chitosan using hydrazine sulfate,. In, AIP Conference
Proceedings., p. 080006.

Amri, K., Sabilladin, A., Pratika, R.A., Sudarmanto, A., Ismail, H., Budhijanto,
Lestari, M.F., Oh, W.C., and Wijaya, K., 2023, Nanosulfated Silica as a
Potential Heterogeneous Catalyst for the Synthesis of Nitrobenzene, Korean

102



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

J. Mater. Res., 33, 265-272.

Anandalakshmi, K., Venugobal, J., and Ramasamy, V., 2016, Characterization of
silver nanoparticles by green synthesis method using Pedalium murex leaf
extract and their antibacterial activity, Appl. Nanosci., 6, 399—408.

Anis, S.N.S., Liew, W.C., Mohd Marsin, A., Muhamad, I.1., Teh, S.H., and Md
Khudzari, A.Z., 2023, Microwave-assisted green synthesis of silver
nanoparticles using pineapple leaves waste, Clean. Eng. Technol., 15, 100660.

Ardelia, Z.L., Saviola, A.J., Wijaya, K., Pradipta, M.F., Ismail, H., Budhijanto, B.,
Saputri, W.D., Hauli, L., and Amin, A.K., 2024, Sulfuric acid-activated
Indonesian natural bentonite as solid acid catalysts in microwave-protocol
nitrobenzene synthesis, Iran. J. Catal., 14, 1-9.

Arya, A., Mishra, V., and Chundawat, T.S., 2019, Green synthesis of silver
nanoparticles from green algae (Botryococcus braunii) and its catalytic
behavior for the synthesis of benzimidazoles, Chem. Data Collect., 20,
100190.

Asghar, Muhammad Asif, Zahir, E., Asghar, Muhammad Arif, Igbal, J., and
Rehman, A.A., 2020, Facile, one-pot biosynthesis and characterization of iron,
copper and silver nanoparticles using Syzygium cumini leaf extract: As an
effective antimicrobial and aflatoxin B1 adsorption agents, PLoS One, 15, 1-
17.

Bandara, T.M.W.J., Thennakoon, T.M.A.A.B., Gamachchi, G.G.D.M.G., Bandara,
L.R.A.K., Pemasiri, B.M.K., and Dahanayake, U., 2022, An electrochemical
route to exfoliate vein graphite into graphene with black tea, Mater. Chem.
Phys., 289, 126450.

Bhattacharyya, M., Easmin, S., Pal, K., Das, P., Sahu, R., Nandi, G., Paul, P.,
Haydar, M.S., Roy, S., and Dua, T.K., 2025, Biosynthesis and characterization
of Gardenia gummifera leaf extract-mediated silver nanoparticles and
assessment of antioxidant, antibacterial, and photocatalytic activity, Next Res.,
2, 100089.

Bojarska, Z., Mazurkiewicz-Pawlicka, M., and Makowski, L., 2019, Graphene
oxide-based nanomaterials as catalysts for oxygen reduction reaction, Chem.
Process Eng.-Inz. Chem. Proces., 40, 361-376.

Bose, D. and Chatterjee, S., 2016, Biogenic synthesis of silver nanoparticles using
guava (Psidium guajava) leaf extract and its antibacterial activity against
Pseudomonas aeruginosa, Appl. Nanosci., 6, 895-901.

Brindhadevi, K., Kim, P.T., Chinnathambi, A., Kamarudin, S.K., and Pugazhendhi,
A., 2024, Sulfonated reduced graphene oxide catalyzed fatty acid methyl ester
production from macroalgae Dictyota dichotoma in supercritical conditions,
Process Saf. Environ. Prot., 186, 1516-1527.

Brodie, B.C., 1859, On the Atomic Weight o f Graphite. JBy, Philos. Trans. R. Soc.
London, 149, 249-259.

Burgos, C.V.R., Mendoza, S., Vasquez, E.R., and Villa, C.C., 2025, Evaluation of
Arctium lappa organic extracts: green synthesis of silver nanoparticles and
antioxidant activity, South African J. Bot., 181, 83-89.

Cai, X., Jiang, Z., Zhang, Xinru, and Zhang, Xinxin, 2018, Effects of Tip Sonication
Parameters on Liquid Phase Exfoliation of Graphite into Graphene



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Nanoplatelets, Nanoscale Res. Lett., 13, 241.

Charti, 1., Azouzi, A., Belghiti, A., Sair, S., Abboud, Y., and El Bouari, A., 2021,
Ecofriendly synthesis of stabilized silver nanoparticles and the evaluation of
their potential applications, Curr. Res. Green Sustain. Chem., 4, 100102.

Chaubal, N.S. and Sawant, M.R., 2006, Synergistic role of aluminium in
stabilization of mixed metal oxide catalyst for the nitration of aromatic
compounds, Catal. Commun., 7, 443-449.

Choudhary, M.K., Kataria, J., and Sharma, S., 2018, Evaluation of the kinetic and
catalytic properties of biogenically synthesized silver nanoparticles, J. Clean.
Prod., 198, 882-890.

Cui, J., Duan, X,, Ke, L., Pan, X,, Liu, J., Song, X., Ma, W., Zhang, W., Liu, Y.,
and Fan, Y., 2022, Extraction, purification, structural character and biological
properties of propolis flavonoids: A review, Fitoterapia, 157, 105106.

Dashora, A., Rathore, K., Raj, S., and Sharma, K., 2022, Synthesis of silver
nanoparticles employing Polyalthia longifolia leaf extract and their in vitro
antifungal activity against phytopathogen, Biochem. Biophys. Reports, 31,
101320.

Dat, N.M., Long, P.N.B., Nhi, D.C.U., Minh, N.N., Duy, L.M., Quan, L.N., Nam,
H.M., Phong, M.T., and Hieu, N.H., 2020, Synthesis of silver/reduced
graphene oxide for antibacterial activity and catalytic reduction of organic
dyes, Synth. Met., 260, 116260.

Desalegn, T., Ravikumar, C.R., and Murthy, H.C.A., 2021, Eco-friendly synthesis
of silver nanostructures using medicinal plant Vernonia amygdalina Del. leaf
extract for multifunctional applications, Appl. Nanosci., 11, 535-551.

Dimiev, Ayrat; Kosynkin, Dmitry V; Alemany, Lawrence B; Chaguine, Pavel; and
Tour, J.M., 2012, Pristine Graphite Oxide, J. Am. Chem. Soc., 5, 2815-2822.

Dogan, H., Yildiz, E., Kaya, M., and Inan, T.Y., 2013, Sulfonated carbon black-
based composite membranes for fuel cell applications, Bull. Mater. Sci., 36,
563-573.

Eisa, W.H., Zayed, M.F., Anis, B., Abbas, L.M., Ali, S.S.M., and Mostafa, A.M.,
2019, Clean production of powdery silver nanoparticles using Zingiber
officinale: The structural and catalytic properties, J. Clean. Prod., 241,
118398.

Fatimah, 1., Hidayat, H., Nugroho, B.H., and Husein, S., 2020, Ultrasound-assisted
biosynthesis of silver and gold nanoparticles using Clitoria ternatea flower, S.
Afr. J. Chem. Eng., 34, 97-106.

Fidrianny, 1., Sukowati, A., and Sukrasno, 2015, In vitro antioxidant activities of
various leaves extracts from five varieties of rambutan (Nephelium
Lappaceum) and it’s correlation with total flavonoid, phenolic, carotenoid
content, Asian J. Pharm. Clin. Res., 8, 139-143.

Firouzabadi, S.M.Z., Naji, L., and Ghadiri, L., 2024, Comparative study on
graphene oxide and sulfonated graphene oxide reinforced polyethersulfone-
based cation-exchange membrane, Colloids Surfaces A Physicochem. Eng.
Asp., 696, 134392.

Fouladvand, M., Naji, L., Javanbakht, M., and Rahmanian, A., 2021,
Electrochemical characterization of Li-ion conducting polyvinylidene



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

fluoride/sulfonated graphene oxide nanocomposite polymer electrolyte
membranes for lithium ion batteries, J. Memb. Sci., 636, 119563.

Ganjala, V.S.P., Neeli, C.K.P., Pramod, C.V., Khagga, M., Rao, K.S.R., and Burri,
D.R., 2014, Eco-friendly nitration of benzenes over zeolite-p-SBA-15
composite catalyst, Catal. Commun., 49, 82-86.

Garg, B., Bisht, T., and Ling, Y.C., 2014, Graphene-based nanomaterials as
heterogeneous acid catalysts: A comprehensive perspective, Molecules, 19,
14582-14614.

Garg, D., Sarkar, A., Chand, P., Bansal, P., Gola, D., Sharma, S., Khantwal, S.,
Surabhi, Mehrotra, R., Chauhan, N., and Bharti, R.K., 2020, Synthesis of silver
nanoparticles utilizing various biological systems: mechanisms and
applications—a review, Prog. Biomater., 9, 81-95.

George, N., Joy, J., Mathew, B., and Koshy, E.P., 2024, Green mediated synthesis
of silver nanoparticle using Euphorbia Maculate leaf extract and their catalytic
reduction and antibacterial properties, Mater. Today Proc.,.

Ghoshal, G. and Singh, M., 2022, Characterization of silver nano-particles
synthesized using fenugreek leave extract and its antibacterial activity, Mater.
Sci. Energy Technol., 5, 22-29.

Gil-Martin, E., Forbes-Hernandez, T., Romero, A., Cianciosi, D., Giampieri, F.,
and Battino, M., 2022, Influence of the extraction method on the recovery of
bioactive phenolic compounds from food industry by-products, Food Chem.,
378, 131918.

Gogoi, P.K., Begum, T., Borthakur, B., Das, G., Bora, U., and Kumar, A., 2015,
Green synthesis of silver nanoparticles using leaf extract of Phlogacanthus
thyrsiformis and evaluation of their antibacterial and catalytic activity, Natl.
Acad. Sci. Lett., 38, 231-234.

Gong, S., Liu, L., Cui, Q., and Ding, J., 2010, Liquid phase nitration of benzene
over supported ammonium salt of 12-molybdophosphoric acid catalysts
prepared by sol-gel method, J. Hazard. Mater., 178, 404-408.

Gupta, S., Banu, R., Ameta, C., Ameta, R., and Punjabi, P.B., 2019, Emerging
Trends in the Syntheses of Heterocycles Using Graphene-based
Carbocatalysts: An Update, Springer International Publishing.

Hai, N.D., Dat, N.M., Nam, N.T.H., An, H., Tai, L.T., Huong, L.M., Cong, C.Q.,
Giang, N.T.H., Tinh, N.T., and Hieu, N.H., 2023, A review on the chemical
and biological synthesis of silver nanoparticles@graphene oxide
nanocomposites: A comparison, Mater. Today Sustain., 24, 100544.

Hamedani, Y.P. and Hekmati, M., 2019, Green biosynthesis of silver nanoparticles
decorated on multi-walled carbon nanotubes using the extract of Pistacia
atlantica leaves as a recyclable heterogeneous nanocatalyst for degradation of
organic dyes in water, Polyhedron, 164, 1-6.

Hamedi, S. and Shojaosadati, S.A., 2019, Rapid and green synthesis of silver
nanoparticles using Diospyros lotus extract: Evaluation of their biological and
catalytic activities, Polyhedron, 171, 172-180.

Hasnain, M.S., Javed, M.N., Alam, M.S., Rishishwar, P., Rishishwar, S., Ali, S.,
Nayak, A.K., and Beg, S., 2019, Purple heart plant leaves extract-mediated
silver nanoparticle synthesis: Optimization by Box-Behnken design, Mater.



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Sci. Eng. C, 99, 1105-1114.

Heinemann, M.G., Rosa, C.H., Rosa, G.R., and Dias, D., 2021, Biogenic synthesis
of gold and silver nanoparticles used in environmental applications: A review,
Trends Environ. Anal. Chem., 30, e00129.

Hosseini, M.S. and Masteri-Farahani, M., 2021, Phenyl sulfonic acid functionalized
graphene-based materials: Synthetic approaches and applications in organic
reactions, Tetrahedron, 86, 132083.

Hou, Q., Li, W., Ju, M., Liu, L., Chen, Y., and Yang, Q., 2016, One-pot synthesis
of sulfonated graphene oxide for efficient conversion of fructose into HMF,
RSC Adv., 6, 104016-104024.

Hou, Y., Lv, S,, Liu, L., and Liu, X., 2020, High-quality preparation of graphene
oxide via the Hummers’ method: Understanding the roles of the intercalator,
oxidant, and graphite particle size, Ceram. Int., 46, 2392-2402.

Huang, B., Fan, C., Yu, H., Ma, J., Pan, C., Zhang, D., Zheng, A., Li, Y., and Sun,
Y., 2018, Sol-gel preparation of helical silicate containing palladium oxide
nanoparticles and the application for nitration of aromatic compound, Mol.
Catal., 446, 140-151.

Hublikar, L. V., Ganachari, S. V., Raghavendra, N., Patil, V.B., and Banapurmath,
N.R., 2021, Green synthesis silver nanoparticles via Eichhornia Crassipes
leaves extract and their applications, Curr. Res. Green Sustain. Chem., 4,
100212.

Hummers, W. S.; Offeman, R. and E., 1957, Preparation of Graphitic Oxide, J. Am.
Chem. Soc., 208, 1937.

Hussain, R., Mushtaq, N., Ahmed, M., Wazir, S.M., Harakeh, S., Moulay, M.,
Hameed, H., Badshah, F., Sher, N., Afshin, N., and Badshah, S., 2024, Holistic
exploration of silver nanoparticles synthesized from Carthamus oxycantha leaf
extracts: Characterization and assessment of antioxidant, anti-a-amylase, and
anti-cholinesterase activities using comprehensive statistical methods, Inorg.
Chem. Commun., 170, 113400.

ljaz, I., Bukhari, A., Gilani, E., Nazir, A., Zain, H., Saeed, R., hussain, S., hussain,
T., bukhari, A., naseer, yasra, and aftab, R., 2022, Green synthesis of silver
nanoparticles using different plants parts and biological organisms,
characterization and antibacterial activity, Environ. Nanotechnology, Monit.
Manag., 18, 100704.

Imchen, P., Zhimomi, B.K., Swu, T., and Phucho, T., 2022, Clerodendrum
colebrookianum extract mediated synthesis of AgNPs and its effective
application as a sustainable catalyst for Oxazine transformation in neat
condition and antibacterial activity., Chem. Phys. Impact, 5, 100131.

loni, Y., lIbragimova, V., Sapkov, I., and Dimiev, A., 2024, Graphene oxide with
different oxygen content produced from natural and synthetic graphite sources
for methylene blue sorption, Diam. Relat. Mater., 149, 111550.

Islam, M.A., Jacob, M. V., and Antunes, E., 2021, A critical review on silver
nanoparticles: From synthesis and applications to its mitigation through low-
cost adsorption by biochar, J. Environ. Manage., 281, 111918.

Ito, N.M., Filho, A. de A.M., Jackson dos Santos, D., and Tavares dos Santos, L.,
2024, Synthesis of Silver Nanoparticles Using Modified Lignin as a Reducing



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Agent, Next Mater., 02, 100101.

Jadoun, S., Arif, R, Jangid, N.K., and Meena, R.K., 2021, Green synthesis of
nanoparticles using plant extracts: a review, Environ. Chem. Lett., 19, 355—
374.

Jalab, J., Abdelwahed, W., Kitaz, A., and Al-Kayali, R., 2021, Green synthesis of
silver nanoparticles using aqueous extract of Acacia cyanophylla and its
antibacterial activity, Heliyon, 7, e08033.

Janah, .M., Roto, R., and Siswanta, D., 2022, Effect of Ascorbic Acid
Concentration on the Stability of Tartrate-Capped Silver Nanoparticles,
Indones. J. Chem., 22, 857.

Jha, A.K. and Sit, N., 2022, Extraction of bioactive compounds from plant materials
using combination of various novel methods: A review, Trends Food Sci.
Technol., 119, 579-591.

Jose, P.P.A., Kala, M.S., Joseph, A.V., Kalarikkal, N., and Thomas, S., 2020,
Reduced graphene oxide/silver nanohybrid as a multifunctional material for
antibacterial, anticancer, and SERS applications, Appl. Phys. A Mater. Sci.
Process., 126, 1-16.

Jovanovi¢, A.A., Pordevié, V.B., Zduni¢, G.M., Pljevljakusi¢, D.S., Savikin, K.P.,
Godevac, D.M., and Bugarski, B.M., 2017, Optimization of the extraction
process of polyphenols from Thymus serpyllum L. herb using maceration,
heat- and ultrasound-assisted techniques, Sep. Purif. Technol., 179, 369-380.

Kang, Y., Obaid, M., Jang, J., Ham, M.H., and Kim, I.S., 2018, Novel sulfonated
graphene oxide incorporated polysulfone nanocomposite membranes for
enhanced-performance in ultrafiltration process, Chemosphere, 207, 581-589.

Kasprzak, A., Zuchowska, A., and Poplawska, M., 2018, Functionalization of
graphene: does the organic chemistry matter?, Beilstein J. Org. Chem., 14,
2018-2026.

Khan, W., Khan, N., Jamila, N., Masood, R., Minhaz, A., Amin, F., Atlas, A., and
Nishan, U., 2022, Antioxidant, antibacterial, and catalytic performance of
biosynthesized silver nanoparticles of Rhus javanica, Rumex hastatus, and
Callistemon viminalis, Saudi J. Biol. Sci., 29, 894-904.

Khanam, B.R., Prachalith, N.C., Arshad Ayub, H., Kousar, N., Kulkarni, S.S.,
Thipperudrappa, J., and Khadke, U.V., 2023, Green synthesis of silver
nanoparticles using Plumeria obtusa leaves extract and concentration
dependent physio-optic properties, Mater. Today Proc., 92, 1568-1574.

Khodadadi, B., Bordbar, M., and Nasrollahzadeh, M., 2017, Achillea millefolium
L. extract mediated green synthesis of waste peach kernel shell supported
silver nanoparticles: Application of the nanoparticles for catalytic reduction of
a variety of dyes in water, J. Colloid Interface Sci., 493, 85-93.

Khot, L.R., Sankaran, S., Maja, J.M., Ehsani, R., and Schuster, E.W., 2012,
Applications of nanomaterials in agricultural production and crop protection:
A review, Crop Prot., 35, 64-70.

Kolobova, N., Pestryakov, N., Bogdanchikova, N., and Cortés Corberan, V., 2019,
Silver catalysts for liquid-phase oxidation of alcohols in green chemistry:
Challenges and outlook, Catal. Today, 333, 81-88.

Kolya, H., Kuila, T., Kim, N.H., and Lee, J.H., 2019, Bioinspired silver



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

nanoparticles/reduced graphene oxide nanocomposites for catalytic reduction
of 4-nitrophenol, organic dyes and act as energy storage electrode material,
Compos. Part B Eng., 173, 106924.

Koskin, Anton P., Kenzhin, R. V., Vedyagin, A.A., and Mishakov, I. V., 2014,
Sulfated perfluoropolymer-CNF composite as a gas-phase benzene nitration
catalyst, Catal. Commun., 53, 83-86.

Koskin, Anton P, Kenzhin, R. V, Vedyagin, A.A., and Mishakov, I. V, 2014,
Sulfated per fl uoropolymer — CNF composite as a gas-phase benzene nitration
catalyst, CATCOM, 53, 83-86.

Koskin, A.P., Mishakov, I. V., and Vedyagin, A.A., 2016, In search of efficient
catalysts and appropriate reaction conditions for gas phase nitration of
benzene, Resour. Technol., 2, 118-125.

Kulal, A.B., Dongare, M.K., and Umbarkar, S.B., 2016, Sol-gel synthesised WO3
nanoparticles supported on mesoporous silica for liquid phase nitration of
aromatics, Appl. Catal. B Environ., 182, 142-152.

Kulal, A.B., Kasabe, M.M., Jadhav, P. V., Dongare, M.K., and Umbarkar, S.B.,
2019, Hydrophobic WO3/SiO2 catalyst for the nitration of aromatics in liquid
phase, Appl. Catal. A Gen., 574, 105-113.

Kumar, D., Kumar, P., Vikram, K., and Singh, H., 2022, Fabrication and
characterization of noble crystalline silver nanoparticles from Pimenta dioica
leave extract and analysis of chemical constituents for larvicidal applications,
Saudi J. Biol. Sci., 29, 1134-1146.

Kurhade, P., Kodape, S., and Choudhury, R., 2021, Overview on green synthesis of
metallic nanoparticles, Springer International Publishing.

Kurul, F., Doruk, B., and Nur, S., 2025, Principles of green chemistry : building a
sustainable future, Discov. Chem., 2, .

Le, H.N., Thai, D., Nguyen, T.T., Dao, T.B.T., Nguyen, T. Do, Tieu, D.T., and Ha
Thuc, C.N., 2023, Improving safety and efficiency in graphene oxide
production technology, J. Mater. Res. Technol., 24, 4440-4453.

Lee, Y.R., Cho, H.M., Park, E.J., Zhang, M., Doan, T.P., Lee, B.W., Cho, K.A,,
and Oh, W.K., 2020, Metabolite profiling of rambutan (Nephelium lappaceum
L.) seeds using uplc-gtofms/ms and senomorphic effects in aged human
dermal fibroblasts, Nutrients, 12, 1-17.

Li, M., Wu, W., and Jiang, H., 2020, Recent Advances in Silver-Catalyzed
Transformations of Electronically Unbiased Alkenes and Alkynes,
ChemCatChem, 12, 5034-5050.

Li, Q., Zhao, Y., Liu, T., Luo, Z., Luo, K., and Wang, T., 2024, Kinetic and
optimization study of ultrasound-assisted biodiesel production from waste
coconut scum oil using porous CoFe204@sulfonated graphene oxide
magnetic nanocatalysts: Cl engine approach, Renew. Energy, 236, 121457.

Liljenberg, M., Stenlid, J.H., and Brinck, T., 2018, Mechanism and regioselectivity
of electrophilic aromatic nitration in solution: the validity of the transition state
approach, J. Mol. Model., 24, .

Liu, J., Chen, S., Liu, Y. and Zhao, B., 2022, Progress in preparation,
characterization, surface functional modification of graphene oxide: A review,
J. Saudi Chem. Soc., 26, 101560.



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Liu, J., Shuwen, G., Duan, W., and Huang, X., 2021, Liquid Phase Nitration of
Benzene Catalyzed by a Novel Salt of Molybdovanadophosphoric
Heteropolyacid, J. Braz. Chem. Soc., 00, 1-7.

Lu, Y., Wan, X,, Li, L., Sun, P,, and Liu, G., 2021, Synthesis of a reusable
composite of graphene and silver nanoparticles for catalytic reduction of 4-
nitrophenol and performance as anti-colorectal carcinoma, J. Mater. Res.
Technol., 12, 1832-1843.

Mane, V., Lalaso, M., Waghmode, S., Jadhav, K.D., Dongare, M.K., and Dagade,
S.P., 2014, Nitration of Benzene Using Mixed Oxide Catalysts,.

Mao, A., Zhang, D., Jin, X., Gu, X., Wei, X., Yang, G., and Liu, X., 2012, Synthesis
of graphene oxide sheets decorated by silver nanoparticles in organic phase
and their catalytic activity, J. Phys. Chem. Solids, 73, 982—-986.

Marakatti, V.S., Shanbhag, G. V., and Halgeri, A.B., 2013, Sulfated zirconia; An
efficient and reusable acid catalyst for the selective synthesis of 4-phenyl-1,3-
dioxane by Prins cyclization of styrene, Appl. Catal. A Gen., 451, 71-78.

Marcano, D.C., Kosynkin, D. V, Berlin, J.M., Sinitskii, A., Sun, Z., Slesarev, A.,
Alemany, L.B., Lu, W., and Tour, J.M., 2010, Improved synthesis of graphene
oxide, ACS Nano, 4, 4806-4814.

Marinkas, A., Arena, F., Mitzel, J., Prinz, G.M., Heinzel, A., Peinecke, V., and
Natter, H., 2013, Graphene as catalyst support: The influences of carbon
additives and catalyst preparation methods on the performance of PEM fuel
cells, Carbon N. Y., 58, 139-150.

Mascarenhas, B.C. and Varanda, L.C., 2021, Catalytic hydrogenation of organic
dyes by Ag nanoparticles on reduced graphene oxide, J. Ind. Eng. Chem., 103,
124-135.

Mirza-Aghayan, M., Molaee Tavana, M., and Boukherroub, R., 2016, Sulfonated
reduced graphene oxide as a highly efficient catalyst for direct amidation of
carboxylic acids with amines using ultrasonic irradiation, Ultrason.
Sonochem., 29, 371-379.

Mohamed, M.A., Jaafar, J., Ismail, A.F., Othman, M.H.D., and Rahman, M.A.,
2017, Fourier Transform Infrared (FTIR) Spectroscopy, Elsevier B.V.

Mohamed, M.Y.A., Ferjani, H., Ogunjinmi, O.E., Jalouli, M., and Onwudiwe, D.C.,
2024, Phyto-mediated synthesis of Ag, ZnO, and Ag/ZnO nanoparticles from
leave extract of Solanum macrocarpon: Evaluation of their antioxidant and
anticancer activities, Inorganica Chim. Acta, 569, 122086.

Mohan, V.B., Lau, K. tak, Hui, D., and Bhattacharyya, D., 2018, Graphene-based
materials and their composites: A review on production, applications and
product limitations, Compos. Part B Eng., 142, 200-220.

Morales-Acosta, D., Flores-Oyervides, J.D., Rodriguez-Gonzalez, J.A., Sanchez-
Padilla, N.M., Benavides, R., Fernandez-Tavizon, S., and Mercado-Silva, J.A.,
2019, Comparative methods for reduction and sulfonation of graphene oxide
for fuel cell electrode applications, Int. J. Hydrogen Energy, 44, 12356-12364.

Mota, M.D., da Boa Morte, A.N., Silva, L.C.R.C. e, and Chinalia, F.A., 2020,
Sunscreen protection factor enhancement through supplementation with
Rambutan (Nephelium lappaceum L) ethanolic extract, J. Photochem.
Photobiol. B Biol., 205, 111837.



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Mubeen, I. and Farrukh, M.A., 2023, Mechanisms of green synthesis of iron
nanoparticles using Trifolium alexandrinum extract and degradation of
methylene blue, Inorg. Nano-Metal Chem., 53, 23-32.

N. Lezoul, M. Belkadi, F. Habibi, F. Guillén, 2020, Extraction Processes with
Several Solvents on Total Bioactive Compounds in Di ff erent Organs of
Three, molecules, 25, 1-15.

Nadeem, M., Abbasi, B.H., Younas, M., Ahmad, W., and Khan, T., 2017, A review
of the green syntheses and anti-microbial applications of gold nanoparticles,
Green Chem. Lett. Rev., 10, 216-227.

Nakakaawa, L., Gbala, I.D., Cheseto, X., Bargul, J.L., and Wesonga, J.M., 2023,
Oral acute, sub-acute toxicity and phytochemical profile of Brassica carinata
A. Braun microgreens ethanolic extract in Wistar rats, J. Ethnopharmacol.,
305, 116121.

Nagvi, T.K., Srivastava, A.K., Kulkarni, M.M., Siddiqui, A.M., and Dwivedi, P.K.,
2019, Silver nanoparticles decorated reduced graphene oxide (rGO) SERS
sensor for multiple analytes, Appl. Surf. Sci., 478, 887-895.

Nasrollahzadeh, M., Sajadi, M.M., Babaei, F., and Maham, M., 2015, Euphorbia
helioscopia Linn as a green source for synthesis of silver nanoparticles and
their optical and catalytic properties, J. Colloid Interface Sci., 450, 374-380.

Navalon, S., Dhakshinamoorthy, A., Alvaro, M., and Garcia, H., 2016, Metal
nanoparticles supported on two-dimensional graphenes as heterogeneous
catalysts, Coord. Chem. Rev., 312, 99-148.

Nayak, S.P., Ramamurthy, S.S., and Kiran Kumar, J.K., 2020, Green synthesis of
silver nanoparticles decorated reduced graphene oxide nanocomposite as an
electrocatalytic platform for the simultaneous detection of dopamine and uric
acid, Mater. Chem. Phys., 252, 123302.

Ndolomingo, M.J., Bingwa, N., and Meijboom, R., 2020, Review of supported
metal nanoparticles: synthesis methodologies, advantages and application as
catalysts, J. Mater. Sci., 55, 6195-6241.

Nguyen, K.T. and Zhao, Y., 2014, Integrated graphene/nanoparticle hybrids for
biological and electronic applications, Nanoscale, 6, 6245-6266.

Nikam, R.S., Mukhamale, S. V., Khirade, P.P., Rindhe, P.S., and Devade, S.K.,
2025, Facile synthesis of graphene oxide via equivalent Hummers’ method:
Comprehensive characterizations and analysis, Next Mater., 7, 100626.

Numan, A., Al-Nedhary, A., Al-Hamadi, M., Saleh, S., Ghaleb, F., and Galil, M.,
2021, Novel Spectrophotometric Method with Enhanced Sensitivity for the
Determination of Nitrite in Vegetables, Jordan J. Earth Environ. Sci., 12, 13—
21.

Osman, A.l, Abu-Dahrieh, J.K., Abdelkader, A., Hassan, N.M., Laffir, F.,
McLaren, M., and Rooney, D., 2017, Silver-Modified n-Al203 Catalyst for
DME Production, J. Phys. Chem. C, 121, 25018-25032.

Ozgur, D.O., 2021, Green synthesis of highly dispersed Ag nanoparticles on
polydopamine-functionalized graphene oxide and their high catalytic
reduction reaction, Microporous Mesoporous Mater., 314, .

Panja, P., 2018, Green extraction methods of food polyphenols from vegetable
materials, Curr. Opin. Food Sci., 23, 173-182.



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN
SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

UNIVERSITAS ) ) . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Papiya, F., Pattanayak, P., Biswas, A.K., and Kundu, P.P., 2021, Polyaniline and
sulfonated graphene oxide supported bimetallic manganese cobalt oxides as
an effective and non-precious cathode catalyst in air-cathode microbial fuel
cells, J. Environ. Chem. Eng., 9, 105992.

Parthibavarman, M., Bhuvaneshwari, S., Jayashree, M., and BoopathiRaja, R.,
2019, Green Synthesis of Silver (Ag) Nanoparticles Using Extract of Apple
and Grape and with Enhanced Visible Light Photocatalytic Activity,
Bionanoscience, 9, 423-432.

Phong, M.T., Nguyen, T.A., Nguyen Thi Yen, N., Tran, V.K., Vuong, V.D.,
Nguyen, M.H., Pham, T.T., and Le, T. Van, 2024, Evaluation of green-
synthesized of silver nanoparticle-loaded graphene oxide (AgNPs@GO)
nanocomposite toward biological wastewater filtration, Case Stud. Chem.
Environ. Eng., 10, 100765.

Pram, P., Mishra, N., Vaithilingam, M., Samuel, M.K., Mohanan, M., Kothari, N.,
and Chandrasekaran, S.D., 2024, Green Synthesis of Silver Nanoparticles
using Coriandrum sativum and Murraya koenigii Leaf Extract and its
Thrombolytic Activity, Cardiovasc. Hematol. Agents Med. Chem., 22, 230-
239.

Ramachandiran, D. and Rajesh, K., 2022, Highly detection of Zn (Il) ion sensing
and photocatalytic  activities of  biosynthesized AgNPs  using
NilgirianthusCiliatus leaf extract and its properties, Mater. Res. Bull., 149,
111715.

Rengarajan, S., Thangavel, N., Sivalingam, A.M., Lakshmanan, G., Selvakumari,
J., and Pandian, A., 2023, Green synthesis and characterization of silver
nanoparticles with different solvent extracts of Sesbania grandiflora (L.) Poiret
and assessment of their antibacterial and antioxidant potentials, Biomass
Convers. Biorefinery,.

Revathi, S., Sutikno, S., Hasan, A.F., Altemimi, A.B., ALKaisy, Q.H., Phillips,
A.J., Hesarinejad, M.A., and Abedelmaksoud, T.G., 2024, Green synthesis and
characterization of silver nanoparticles (AgNP) using Acacia nilotica plant
extract and their anti-bacterial activity, Food Chem. Adv., 4, 100680.

Rohaizad, A., Shahabuddin, S., Shahid, M.M., Rashid, N.M., Hir, Z.A.M., Ramly,
M.M., Awang, K., Siong, C.W., and Aspanut, Z., 2020, Green synthesis of
silver nanoparticles from Catharanthus roseus dried bark extract deposited on
graphene oxide for effective adsorption of methylene blue dye, J. Environ.
Chem. Eng., 8, 103955.

Rouhollahi, M., Mohammadi, T., Mohammadi, M., and Tofighy, M.A., 2024,
Fabrication of nanocomposite membranes containing Ag/GO nanohybrid for
phycocyanin concentration, Sci. Rep., 14, 22538.

Sahu, S.K., Kushwaha, A., Pradhan, U., Majhi, P., Shukla, A.K., and Ghorai, T.K.,
2024, Sustainable green synthesis of Hedychium coronarium leaf extract-
stabilized silver nanoparticles and their applications: colorimetric sensing of
Sn 2+ and Hg 2+ and antifungal and antimicrobial properties, Nanoscale Adv.,
6, 5361-5374.

Sahu, S.K., Mansoori, A., Jana, S.K., Kumar, A., and Ghorai, T.K., 2025,
Biosynthesis of silver nanoparticles using green tea aqueous leaf extract and



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

their biological and chemotherapeutic activity, J. Mol. Struct., 1320, 139690.

Saikia, P., Borah, D., Gogoi, D., Rout, J., Ghosh, N.N., Choudhury, S., and
Bhattacharjee, C.R., 2024, Sustainable synthesis of biochar-rGO supported
AgNPs nanohybrid as high performance photocatalyst for Cr(V1) ion reduction
and antibiotic degradation, Mater. Today Sustain., 28, 100970.

Salgado, P., Bustamante, L., Carmona, D.J., Meléndrez, M.F., Rubilar, O., Salazar,
C., Perez, AJ.,, and Vidal, G., 2023, Green synthesis of Ag/Ag20
nanoparticles on cellulose paper and cotton fabric using Eucalyptus globulus
leaf extracts: Toward the clarification of formation mechanism, Surfaces and
Interfaces, 40, 102928.

Sapiun, Z., Pangalo, P., Imran, A.K., Wicita, P.S., and Daud, R.P.A., 2020,
Determination of total flavonoid levels of ethanol extract Sesewanua leaf
(Clerodendrum fragrans Wild) with maceration method using UV-vis
spectrofotometry, Pharmacogn. J., 12, 356—360.

Saputra, A.M.A., Marpongahtun, Andriayani, Goei, R., Tok, A.L.Y., Goutianos, S.,
and Gea, S., 2025, Facile synthesis of reduced graphene oxide using natural
plant extracts as green reducing agents, J. King Saud Univ. - Eng. Sci., 37, 1-
16.

Sarve, D.T., Singh, S.K., and Ekhe, J.D., 2020, Kinetic and mechanistic study of
ethanol dehydration to diethyl ether over Ni-ZSM-5 in a closed batch reactor,
React. Kinet. Mech. Catal., 131, 261-281.

Sasidharan, D., Namitha, T.R., Johnson, S.P., Jose, V., and Mathew, P., 2020,
Synthesis of silver and copper oxide nanoparticles using Myristica fragrans
fruit extract: Antimicrobial and catalytic applications, Sustain. Chem. Pharm.,
16, 100255.

Saviola, A.J., Wijaya, K., Saputri, W.D., Hauli, L., Amin, A.K., Ismail, H.,
Budhijanto, B., Oh, W.-C., Wangsa, W., and Prastyo, P., 2023, Microwave-
assisted green synthesis of nitrobenzene using sulfated natural zeolite as a
potential solid acid catalyst, Appl. Nanosci., 13, 6575-6589.

Sekar, M. and Noordin, H.A.IM.N.N.M., 2016, Formulation and evaluation of
herbal shampoo containing rambutan leaves extract, Int. J. Pharma Bio Sci.,
7,146-151.

Sengan, M., Veeramuthu, D., and Veerappan, A., 2018, Photosynthesis of silver
nanoparticles using Durio zibethinus aqueous extract and its application in
catalytic reduction of nitroaromatics, degradation of hazardous dyes and
selective colorimetric sensing of mercury ions, Mater. Res. Bull., 100, 386—
393.

Shaikh, W.A., Chakraborty, S., Owens, G., and Islam, R.U., 2021, A review of the
phytochemical mediated synthesis of AgNP (silver nanoparticle): the wonder
particle of the past decade, Springer International Publishing.

Shaker Ardakani, L., Surendar, A., Thangavelu, L., and Mandal, T., 2021, Silver
nanoparticles (Ag NPs) as catalyst in chemical reactions, Synth. Commun., 51,
1516-1536.

Shalaby, A., Nihtianova, D., Markov, P., Staneva, A.D., lordanova, R.S., and
Dimitriev, Y.B., 2015, Structural analysis of reduced graphene oxide by
transmission electron microscopy, Bulg. Chem. Commun., 47, 291-295.



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Sharma, S., Jakhar, P., and Sharma, H., 2024, Magnetite based nanocomposite
(Fe304@SGO0): Photocatalytic and biological evaluation, J. Indian Chem.
Soc., 101, 101450.

Shashikant, M., Bains, A., Chawla, P., Sharma, M., Kaushik, R., Kandi, S., and
Kuhad, R.C., 2022, In-vitro antimicrobial and anti-inflammatory activity of
modified solvent evaporated ethanolic extract of Calocybe indica: GCMS and
HPLC characterization, Int. J. Food Microbiol., 376, 109741.

Sherin, L., Sohail, A., Amjad, U. e. S., Mustafa, M., Jabeen, R., and Ul-Hamid, A.,
2020, Facile green synthesis of silver nanoparticles using Terminalia bellerica
kernel extract for catalytic reduction of anthropogenic water pollutants,
Colloids Interface Sci. Commun., 37, 100276.

Shukla, S., Masih, A., Aryan, and Mehata, M.S., 2022, Catalytic activity of silver
nanoparticles synthesized using Crinum asiaticum (Sudarshan) leaf extract,
Mater. Today Proc., 56, 3714-3720.

Siddiqui, A.S., Hayat, A., Nawaz, M.H., Ahmad, M.A., and Nasir, M., 2020, Effect
of sulfur doping on graphene oxide towards amplified fluorescence quenching
based ultrasensitive detection of hydrogen peroxide, Appl. Surf. Sci., 509,
144695.

Sivaguru, P. and Bi, X., 2018, Introduction to Silver Chemistry,.

Sooraj, M.P., Nair, A.S., and Vineetha, D., 2021, Sunlight-mediated green synthesis
of silver nanoparticles using Sida retusa leaf extract and assessment of its
antimicrobial and catalytic activities, Chem. Pap., 75, 351-363.

Staudenmaier, L., 1898, Method for the preparation of the graphite acid, Eur. J.
Inorg. Chem., 31, 1481-1487.

Sukmandari, N.S., Dash, G.K., Jusof, W.H.W., and Hanafi, M., 2017, A review on
Nephelium lappaceum L, Res. J. Pharm. Technol., 10, 2819-2827.

Suraja, V., Yaakob, Z., Binitha, N., Ebshish, A., and Ranjana, K., 2012, Surface
capped silver nanoparticles over anatase titania: An efficient catalyst for
aromatic nitration reactions, React. Kinet. Mech. Catal., 105, 361-371.

Swami, M.B., Jadhav, A.H., Mathpati, S.R., Ghuge, H.G., and Patil, S.G., 2017,
Eco-friendly highly efficient solvent free synthesis of benzimidazole
derivatives over sulfonic acid functionalized graphene oxide in ambient
condition, Res. Chem. Intermed., 43, 2033-2053.

Swiatkowska-Warkocka, Z., 2021, Bimetal CuFe Nanoparticles—Synthesis,
Properties, and Applications, Appl. Sci., 11, 1978.

Syed, B., Nagendra, N.P., B.L., D., Mohan Kumar, K., Yallappa, S., and Satish, S.,
2016, Synthesis of silver nanoparticles by endosymbiont Pseudomonas
fluorescens CA 417 and their bactericidal activity, Enzyme Microb. Technol.,
95, 128-136.

Tanvi, Mahajan, A., Bedi, R.K., Kumar, S., Saxena, V., and Aswal, D.K., 2015,
Effect of the crystallinity of silver nanoparticles on surface plasmon resonance
induced enhancement of effective absorption cross-section of dyes, J. Appl.
Phys., 117, 083111.

Tondro, H., Zilouei, H., Zargoosh, K., and Bazarganipour, M., 2021, Nettle leaves-
based sulfonated graphene oxide for efficient hydrolysis of microcrystalline
cellulose, Fuel, 284, 118975.



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Tran, N.T., Tu, T.N., Nguyen, H.T.D., Phan, D.T.A., and Hoang, V.C., 2020, One-
step and surfactant-less synthesis of highly dispersed Ag nanoparticles on
graphene oxide as highly effective catalyst for removal of organic dyes, Synth.
Met., 269, 116550.

Trouillas, P., Marsal, P., Siri, D., Lazzaroni, R., and Duroux, J.L., 2006, A DFT
study of the reactivity of OH groups in quercetin and taxifolin antioxidants:
The specificity of the 3-OH site, Food Chem., 97, 679-688.

Trujillo, C.A., Ramirez-Marquez, N.T., and Valencia-Rios, J.S., 2020, An
affordable ammonia temperature-programmed desorption equipment and its
calibration using the thermal decomposition of ammonium dihydrogen
phosphate, Thermochim. Acta, 689, 178651.

Tsong, J.L., Goh, L.P.W., Gansau, J.A., and How, S.E., 2021, Review of nephelium
lappaceum and nephelium ramboutan-ake: A high potential supplement,
Molecules, 26, 7005.

Twilley, D., Moodley, D., Rolfes, H., Moodley, I., McGaw, L.J., Madikizela, B.,
Summers, B., Raaff, L. ann, Lategan, M., Kgatuke, L., Mabena, E.C., and Lall,
N., 2021, Ethanolic extracts of South African plants, Buddleja saligna Willd.
and Helichrysum odoratissimum (L.) Sweet, as multifunctional ingredients in
sunscreen formulations, South African J. Bot., 137, 171-182.

Ullah, R., Tseng, C.-Y., Rahman, A. ur, Ditta, S.A., Yaqub, A., Akhtar, S., Naz, D.,
Muhammad, A., Rashid, M., Khan, B.A., and Ullah, A., 2025, Synthesis of
silver nanoparticles by Sedum adenotrichum extract and evaluating their
antioxidant potential in albino mice, J. Drug Deliv. Sci. Technol., 106, 106714.

Vanaraj, S., Keerthana, B.B., and Preethi, K., 2017, Biosynthesis, Characterization
of Silver Nanoparticles Using Quercetin from Clitoria ternatea L to Enhance
Toxicity Against Bacterial Biofilm, J Inorg Organomet Polym, 27, 1412—
1422.

Varadavenkatesan, T., Nagendran, V., Vinayagam, R., Goveas, L.C., and Selvaraj,
R., 2024, Effective degradation of dyes using silver nanoparticles synthesized
from Thunbergia grandiflora leaf extract, Bioresour. Technol. Reports, 27,
101914.

Veisi, H., Kavian, M., Hekmati, M., and Hemmati, S., 2019, Biosynthesis of the
silver nanoparticles on the graphene oxide’s surface using Pistacia atlantica
leaves extract and its antibacterial activity against some human pathogens,
Polyhedron, 161, 338-345.

Vinodhini, S., Vithiya, B.S.M., and Prasad, T.A.A., 2022, Green synthesis of silver
nanoparticles by employing the Allium fistulosum, Tabernaemontana
divaricate and Basella alba leaf extracts for antimicrobial applications, J. King
Saud Univ. - Sci., 34, 101939.

Vithalani, R.S., Patel, D., Modi, C.K., Jha, P.K., Srivastava, H., and Kane, S.R.,
2020, Synthesis of less acidic VO-salen complex grafted onto graphene oxide
via functionalization of surface carboxyl groups for the selective oxidation of
norbornene, Graphene Technol., 5, 83-101.

Wang, A., Yu, W., Huang, Z., Zhou, F., Song, J., Song, Y., Long, L., Cifuentes,
M.P., Humphrey, M.G., Zhang, L., Shao, J., and Zhang, C., 2016, Covalent
functionalization of reduced graphene oxide with porphyrin by means of



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

diazonium chemistry for nonlinear optical performance, Sci. Rep., 6, 23325.

Wang, F., Zhang, W., Tan, X., Wang, Z., Li, Y., and Li, W., 2019, Extract of
Ginkgo biloba leaves mediated biosynthesis of catalytically active and
recyclable silver nanoparticles, Colloids Surfaces A Physicochem. Eng. Asp.,
563, 31-36.

Weng, X., Yang, K., Owens, G., and Chen, Z., 2022, Biosynthesis of silver
nanoparticles using three different fruit extracts: Characterization, formation
mechanism and estrogen removal, J. Environ. Manage., 316, 115224.

Yap, Y.H., Azmi, A.A., Mohd, N.K., Yong, F.S.J., Kan, S.Y., Thirmizir, M.Z A,
and Chia, P.W., 2020, Green Synthesis of Silver Nanoparticle Using Water
Extract of Onion Peel and Application in the Acetylation Reaction, Arab. J.
Sci. Eng., 45, 4797-4807.

Ye, B., Lee, M., Jeong, B., Kim, J., Lee, D.H., Baik, J.M., and Kim, H.D., 2019,
Partially reduced graphene oxide as a support of Mn-Ce/TiO2 catalyst for
selective catalytic reduction of NOx with NH3, Catal. Today, 328, 300-306.

Yin, P.T., Shah, S., Chhowalla, M., and Lee, K.-B., 2015, Design, Synthesis, and
Characterization of Graphene—Nanoparticle Hybrid Materials  for
Bioapplications, Chem. Rev., 115, 2483-2531.

Yoo, M.J. and Park, H.B., 2019, Effect of hydrogen peroxide on properties of
graphene oxide in Hummers method, Carbon N. Y., 141, 515-522.

Yu, W., Sisi, L., Haiyan, Y., and Jie, L., 2020, Progress in the functional
modification of graphene/graphene oxide: A review, RSC Adv., 10, 15328—
15345.

Yusoff, I.M., Mat Taher, Z., Rahmat, Z., and Chua, L.S., 2022, A review of
ultrasound-assisted extraction for plant bioactive compounds: Phenolics,
flavonoids, thymols, saponins and proteins, Food Res. Int., 157, 111268.

Zhang, Q.W., Lin, L.G., and Ye, W.C., 2018, Techniques for extraction and
isolation of natural products: A comprehensive review, Chinese Med. (United
Kingdom), 13, 1-26.

Zhang, R. and Pang, H., 2021, Application of graphene-metal/conductive polymer
based composites in supercapacitors, J. Energy Storage, 33, 102037.

Zhang, Z. bin, Qiu, Y. fang, Dai, Y., Wang, P. feng, Gao, B., Dong, Z. ming, Cao,
X. hong, Liu, Y. hai, and Le, Z. gao, 2016, Synthesis and application of
sulfonated graphene oxide for the adsorption of uranium(VI1) from aqueous
solutions, J. Radioanal. Nucl. Chem., 310, 547-557.

Zhou, A., Yu, T., Liang, X., and Yin, S., 2023, H202-free strategy derived from
Hummers method for preparing graphene oxide with high oxidation degree,
FlatChem, 38, 100487.

Zhou, S., You, K., Gao, H., Deng, R., Zhao, F., Liu, P., Ai, Q., and Luo, H., 2017,
Mesoporous silica-immobilized FeCl3 as a highly efficient and recyclable
catalyst for the nitration of benzene with NO2 to nitrobenzene, Mol. Catal.,
433, 91-99.

Zhou, S., You, K., Yi, Z., Liu, P., and Luo, H., 2017, Metal salts with highly
electronegative cations as efficient catalysts for the liquid-phase nitration of
benzene by NO2 to nitrobenzene, Front. Chem. Sci. Eng., 11, 205-210.

Zhu, J., Ni, H., Hu, C., Zhu, Y., Cai, J., Liu, S., Gao, J., Yang, H., and Liu, H., 2021,



PENGEMBANAN NANOPARTIKEL PERAK PADA MATERIAL GRAFENA SEBAGAI KATALIS RAMAH
LINGKUNGAN DENGAN

SELEKTIVITAS TINGGI DALAM REAKSI NITRASI BENZENA

UNIVERSITAS Dewi Yuanita Lestari, Prof. Dr.rer.nat. Karna Wijaya, M.Eng. ; Akhmad Syoufian, Ph.D.; Prof. Dr. Poedji Loekitowati |

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Rapid synthesis and characterization of silver-loaded graphene oxide
nanomaterials and their antibacterial applications, R. Soc. Open Sci., 8,
201744,

Zielinska, A., Skwarek, E., Zaleska, A., Gazda, M., and Hupka, J., 2009,
Preparation of silver nanoparticles with controlled particle size, Procedia
Chem., 1, 1560-1566.

Zulfigar, Z., Khan, R.R.M., Summer, M., Saeed, Z., Pervaiz, M., Rasheed, S.,
Shehzad, B., Kabir, F., and Ishaq, S., 2024, Plant-mediated green synthesis of
silver nanoparticles: Synthesis, characterization, biological applications, and
toxicological considerations: A review, Biocatal. Agric. Biotechnol., 57,
103121.



	DAFTAR PUSTAKA

