[1]

[2]

[3]

[4]

[5]

[6]

[7]

Daftar Pustaka

A. Aziz et al., “Chitosan-zinc sulfide nanoparticles, characterization and
their photocatalytic degradation efficiency for azo dyes,” Int. J. Biol.
Macromol., vol. 153, pp. 502-512, Jun. 2020, doi:
10.1016/j.ijbiomac.2020.02.310.
H. Bayahia, “Green synthesis of activated carbon doped tungsten trioxide
photocatalysts using leaf of basil (Ocimum basilicum) for photocatalytic
degradation of methylene blue under sunlight,” J. Saudi Chem. Soc., vol.
26, no. 2, Mar. 2022, doi: 10.1016/j.jscs.2022.101432.
M. Noman et al., “Use of biogenic copper nanoparticles synthesized from a
native Escherichia sp. as photocatalysts for azo dye degradation and
treatment of textile effluents,” Environ. Pollut., vol. 257, Feb. 2020, doi:
10.1016/j.envpol.2019.113514.
A. Ahmed, M. Usman, Q. Y. Liu, Y. Q. Shen, B. Yu, and H. L. Cong,
“Plant mediated synthesis of copper nanoparticles by using Camelia
sinensis leaves extract and their applications in dye degradation,”
Ferroelectrics, vol. 549, no. 1, pp. 61-69, Sep. 2019, doi:
10.1080/00150193.2019.1592544.
M. Ramesh, “CuO as efficient photo catalyst for photocatalytic
decoloration of wastewater containing Azo dyes,” Water Pract. Technol.,
vol. 16, no. 4, pp. 1078-1090, Oct. 2021, doi: 10.2166/wpt.2021.067.
W. R. Abd-Ellatif, N. G. Mahmoud, A. A. Hashem, M. K. El-Aiashy, E. M.
Ezzo, and S. A. Mahmoud, “Efficient photodegradation of E124 dye using
two-dimensional Zn-Co LDH: Kinetic and thermodynamic studies,”
Environ. Technol. Innov., vol. 27, Aug. 2022, doi:
10.1016/j.eti.2022.102393.
M. T. S. Chani, S. B. Khan, M. M. Rahman, T. Kamal, and A. M. Asiri,
“Sunlight assisted photocatalytic dye degradation using zinc and iron based
mixed metal-oxides nanopowders,” J. King Saud Univ. - Sci., vol. 34, no. 3,
Apr. 2022, doi: 10.1016/j.jksus.2022.101841.

23



[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

R. Sasikala, K. Karthikeyan, D. Easwaramoorthy, I. M. Bilal, and S. K.
Rani, “Photocatalytic degradation of trypan blue and methyl orange azo
dyes by cerium loaded CuO nanoparticles,” Environ. Nanotechnology,
Monit. Manag., vol. 6, pp. 45-53, Dec. 2016, doi:
10.1016/j.enmm.2016.07.001.
F. Mohamed, M. Shaban, G. Aljohani, and A. M. Ahmed, “Synthesis of
novel eco-friendly CaO/C photocatalyst from coffee and eggshell wastes
for dye degradation,” J. Mater. Res. Technol., vol. 14, pp. 3140-3149, Sep.
2021, doi: 10.1016/j.jmrt.2021.08.055.
A. Machrouhi, H. Khiar, A. Elhalil, M. Sadigq, M. Abdennouri, and N.
Barka, “Synthesis, characterization, and photocatalytic degradation of
anionic dyes using a novel ZnO/activated carbon composite,” Watershed
Ecol. Environ., vol. 5, pp. 80-87, 2023, doi: 10.1016/j.wsee.2022.12.001.
J. Oyim, E. Amuhaya, R. Matshitse, J. Mack, and T. Nyokong, “Integrated
photocatalyst adsorbents based on porphyrin anchored to activated carbon
granules for water treatment,” Carbon Trends, vol. 8, p. 100191, 2022, doi:
10.1016/j.cartre.2022.100191.
M. A. Ahsan et al., “Green synthesis of a highly efficient biosorbent for
organic, pharmaceutical, and heavy metal pollutants removal: Engineering
surface chemistry of polymeric biomass of spent coffee waste,” J. Water
Process Eng., vol. 25, no. May, pp. 309-319, 2018, doi:
10.1016/j.jwpe.2018.08.005.
F. M. Ferraz and Q. Yuan, “Organic matter removal from landfill leachate
by adsorption using spent coffee grounds activated carbon,” Sustain. Mater.
Technol., vol. 23, p. e00141, 2020, doi: 10.1016/j.susmat.2019.e00141.
S. Khannyra, M. J. Mosquera, M. Addou, and M. L. A. Gil, “Cu-
Ti02/Si02 photocatalysts for concrete-based building materials: Self-
cleaning and air de-pollution performance,” Constr. Build. Mater., vol. 313,
p. 125419, 2021, doi: 10.1016/j.conbuildmat.2021.125419.
S. Ali, A. Razzaq, H. Kim, and S. 1l In, “Activity, selectivity, and stability
of earth-abundant CuO/Cu20/Cu0-based photocatalysts toward CO2

24



[16]

[17]

[18]

[19]

[20]

[21]

[22]

reduction,” Chem. Eng. J., vol. 429, 2022, doi: 10.1016/j.cej.2021.131579.
H. Kang, S. Choi, J. H. Lee, K. T. Kim, Y. H. Song, and D. H. Lee,
“Plasma jet assisted carbonization and activation of coffee ground waste,”
Environ. Int., vol. 145, p. 106113, 2020, doi:
10.1016/j.envint.2020.106113.

N. M. Ofgea, A. M. Tura, and G. M. Fanta, “Activated carbon from H3PO4
-activated Moringa Stenopetale Seed Husk for removal of methylene blue:
Optimization using the response surface method (RSM),” Environ. Sustain.
Indic., vol. 16, no. October, 2022, doi: 10.1016/j.indic.2022.100214.

A. Meng, W. Tian, H. Yang, X. Wang, X. Wang, and Z. Li, “Molybdenum
sulfide-modified metal-free graphitic carbon nitride/black phosphorus
photocatalyst synthesized via high-energy ball-milling for efficient
hydrogen evolution and hexavalent chromium reduction,” J. Hazard.
Mater., vol. 413, no. February, p. 125400, 2021, doi:
10.1016/j.jhazmat.2021.125400.

C. Suryanarayana, “Mechanical Alloying: A Novel Technique to
Synthesize Advanced Materials,” Research, vol. 2019, no. May, 2019, doi:
10.34133/2019/4219812.

F. Yu et al., “ZnO/biochar nanocomposites via solvent free ball milling for
enhanced adsorption and photocatalytic degradation of methylene blue,” J.
Hazard. Mater., vol. 415, 2021, doi: 10.1016/j.jhazmat.2021.125511.
Rahmayeni, T. P. Wendari, H. M. Atmoko, Y. Stiadi, Y. E. Putri, and
Zulhadjri, “CuFe204/activated carbon nanocomposite for efficient
photocatalytic degradation of dye: Green synthesis approaches using the
waste of oil palm empty bunches and bio-capping agent,” Case Stud. Chem.
Environ. Eng., vol. 7, no. December 2022, p. 100305, 2023, doi:
10.1016/j.cscee.2023.100305.

A. S. Rini, A. P. Defti, R. Dewi, Jasril, and Y. Rati, “Biosynthesis of
nanoflower Ag-doped ZnO and its application as photocatalyst for
Methylene blue degradation,” Mater. Today Proc., no. Xxxx, pp. 4-9, 2023,
doi: 10.1016/j.matpr.2023.03.100.

25



[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

and A. D. Belete Asefa Aragawl, “Copper/reduced graphene oxide
nanocomposite for high performance photocatalytic methylene blue dye
degradation,” Ethiop. J. Sci. Technol, vol. 23, no. 4, pp. 1-16, 2019.
X. Chen, Z. Wu, D. Liu, and Z. Gao, “Preparation of ZnO Photocatalyst for
the Efficient and Rapid Photocatalytic Degradation of Azo Dyes,”
Nanoscale Res. Lett., vol. 12, no. 1, pp. 4-13, 2017, doi: 10.1186/s11671-
017-1904-4.
M. K. Ensaldo-renteria, G. Ramirez-robledo, A. Sandoval-gonzélez, and C.
A. Pineda-arellano, “Photoelectrocatalytic oxidation of acid green 50 dye in
aqueous solution using Ti/ TiO 2 -NT electrode,” J. Environ. Chem. Eng.,
vol. 6, no. January, pp. 1182-1188, 2018.
A. Nurul et al., “Bifunctional Purposes of Composite TiO 2 / CuO / Carbon
Dots ( CDs ): Faster Photodegradation Pesticide Wastewater and High
Performance Electromagnetic Wave Absorber,” Materialia, vol. 26, no.
June, p. 101588, 2022, doi: 10.1016/j.mtla.2022.101588.
S. M. El-Sheikh, T. M. Khedr, A. Hakki, A. A. Ismail, W. A. Badawy, and
D. W. Bahnemann, “Visible light activated carbon and nitrogen co-doped
mesoporous TiO2 as efficient photocatalyst for degradation of ibuprofen,”
Sep. Purif. Technol., vol. 173, pp. 258-268, 2017, doi:
https://doi.org/10.1016/j.seppur.2016.09.034.
S. Bibi et al., “Cu-doped mesoporous TiO 2 photocatalyst for efficient
degradation of organic dye via visible light photocatalysis,” Chemosphere,
vol. 339, no. July, 2023.
E. Suharyadi, A. Muzakki, A. Nofrianti, N. I. Istiqgomah, T. Kato, and S.
Iwata, “Photocatalytic activity of magnetic core-shell CoFe204@Zn0O
nanoparticles for purification of methylene blue,” Mater. Res. Express, vol.
7, no. 8, pp. 11-16, 2020, doi: 10.1088/2053-1591/abafd1.
L. Liu and A. He, “Optical and Electrochemical Study on the Performance
of Au @ TiO 2 core-shell Heterostructured Nanoparticles as Photocatalyst
for Photodegradation of Methylene Blue under Solar-light Irradiation,” Int.
J. Electrochem. Sci., vol. 17, no. 6, p. 220636, 2022, doi:

26



[31]

[32]

[33]

[34]

[35]

[36]

[37]

10.20964/2022.06.27.

J. V. Flores-Cano, M. Sanchez-Polo, J. Messoud, I. Velo-Gala, R. Ocampo-
Pérez, and J. Rivera-Utrilla, “Overall adsorption rate of metronidazole,
dimetridazole and diatrizoate on activated carbons prepared from coffee
residues and almond shells,” J. Environ. Manage., vol. 169, pp. 116-125,
2016, doi: 10.1016/j.jenvman.2015.12.001.

I. N. Reddy, C. V. Reddy, M. Sreedhar, J. Shim, M. Cho, and D. Kim,
“Effect of ball milling on optical properties and visible photocatalytic
activity of Fe doped ZnO nanoparticles,” Mater. Sci. Eng. B, vol. 240, no.
December 2018, pp. 33-40, 2019, doi: 10.1016/j.mseb.2019.01.002.

J. Revathi, M. J. Abel, V. Archana, T. Sumithra, R. Thiruneelakandan, and
J. Joseph prince, “Synthesis and characterization of CoFe204 and Ni-
doped CoFe204 nanoparticles by chemical Co-precipitation technique for
photo-degradation of organic dyestuffs under direct sunlight,” Phys. B
Condens. Matter, vol. 587, no. March, p. 412136, 2020, doi:
10.1016/j.physh.2020.412136.

M. Rahimi-Nasrabadi, M. Behpour, A. Sobhani-Nasab, and M. R. Jeddy,
“Nanocrystalline Ce-doped copper ferrite: synthesis, characterization, and
its photocatalyst application,” J. Mater. Sci. Mater. Electron., vol. 27, no.
11, pp. 11691-11697, 2016, doi: 10.1007/s10854-016-5305-8.

A. Kalam et al., “Modified solvothermal synthesis of cobalt ferrite
(CoFe204) magnetic nanoparticles photocatalysts for degradation of
methylene blue with H202/visible light,” Results Phys., vol. 8, pp. 1046—
1053, 2018, doi: 10.1016/j.rinp.2018.01.045.

M. H. Elsayed et al., “Direct sunlight-active Na-doped ZnO photocatalyst
for the mineralization of organic pollutants at different pH mediums,” J.
Taiwan Inst. Chem. Eng., vol. 115, pp. 187-197, 2020, doi:
10.1016/j.jtice.2020.10.018.

N. Bouazizi, R. Bargougui, A. Oueslati, and R. Benslama, “Effect of
synthesis time on structural, optical and electrical properties of CuO
nanoparticles synthesized by reflux condensation method,” Adv. Mater.

27



[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Lett., vol. 6, no. 2, pp. 158-164, 2015, doi: 10.5185/amlett.2015.5656.

S. A. M. Rizvi, N. Igbal, M. D. Haider, T. Noor, R. Anwar, and S. Hanif,
“Synthesis and Characterization of Cu-MOF Derived CU@AC
Electrocatalyst for Oxygen Reduction Reaction in PEMFC,” Catal. Letters,
vol. 150, no. 5, pp. 1397-1407, 2020, doi: 10.1007/s10562-019-03024-x.
N. Sofyan, S. Alfaruq, A. Zulfia, and A. Subhan, “Characteristics of
Vanadium Doped And Bamboo Activated Carbon Coated LiFePO4 And Its
Performance For Lithium Ion Battery Cathode,” J. Kim. dan Kemasan, vol.
40, no. 1, p. 9, 2018, doi: 10.24817/jkk.v40i1.3767.

B. Xing et al., “Preparation of TiO 2 / Activated Carbon Composites for
Photocatalytic Degradation of RhB under UV Light Irradiation,” vol. 2016,
2016.

B. Manikandana, K. R. Muralib, and and R. Johna, “Optical,
Morphological and Microstructural Investigation of TiO2 nanoparticles for
Photocatalytic application,” Iran. J. Catal., vol. 1, no. 11, pp. 1-11, 2021.
M. Shafiey Dehaj and M. Zamani Mohiabadi, “Experimental study of
water-based CuO nanofluid flow in heat pipe solar collector,” J. Therm.
Anal. Calorim., vol. 137, no. 6, pp. 2061-2072, 2019, doi: 10.1007/s10973-
019-08046-6.

S. Markovi¢, A. Stankovié, Z. Lopici¢, S. Lazarevi¢, M. Stojanovié, and D.
Uskokovi¢, “Application of raw peach shell particles for removal of
methylene blue,” J. Environ. Chem. Eng., vol. 3, no. 2, pp. 716724, 2015,
doi: 10.1016/j.jece.2015.04.002.

E. A. Mohamed, “Green synthesis of copper & copper oxide nanoparticles
using the extract of seedless dates,” Heliyon, vol. 6, no. 1, p. e03123, 2020,
doi: 10.1016/j.heliyon.2019.e03123.

J. Shu et al., “Copper loaded on activated carbon as an efficient adsorbent
for removal of methylene blue,” RSC Adv., vol. 7, no. 24, pp. 14395—
14405, 2017, doi: 10.1039/c7ra00287d.

M. I. Sabela et al., “Removal of copper (II) from wastewater using green
vegetable waste derived activated carbon: An approach to equilibrium and

28



[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

kinetic study,” Arab. J. Chem., vol. 12, no. 8, pp. 43314339, 2019, doi:
10.1016/j.arabjc.2016.06.001.
A. Balcha, O. P. Yadav, and T. Dey, “Photocatalytic degradation of
methylene blue dye by zinc oxide nanoparticles obtained from precipitation
and sol-gel methods,” Environ. Sci. Pollut. Res., vol. 23, no. 24, pp. 25485—
25493, 2016, doi: 10.1007/s11356-016-7750-6.
N. Amir, D. Tahir, and H. Heryanto, “Synthesis , structural and optical
characteristics of Fe 3 O 4 / activated carbon photocatalysts to adsorb
pesticide waste,” J. Mater. Sci. Mater. Electron., vol. 34, no. 5, pp. 1-13,
2023, doi: 10.1007/s10854-023-09910-w.
T. H. Pham et al., “Synthesis of solar-driven Cu-doped graphitic carbon
nitride photocatalyst for enhanced removal of caffeine in wastewater,”
Environ. Res., vol. 233, no. June, p. 116483, 2023, doi:
10.1016/j.envres.2023.116483.
I. V. Gala, “Activated carbon as photocatalyst of reactions in aqueous
phase,” "Applied Catal. B, Environ., vol. 142-143, no. October, pp. 694—
704, 2013, doi: 10.1016/j.apcath.2013.06.003.
K. Maeda, “Photocatalytic water splitting using semiconductor particles:
History and recent developments,” J. Photochem. Photobiol. C Photochem.
Rev., vol. 12, no. 4, pp. 237-268, 2011, doi:
10.1016/j.jphotochemrev.2011.07.001.
M. Khatun, P. Mitra, and S. Mukherjee, “Effect of band gap and particle
size on photocatalytic degradation of NiSnO3 nanopowder for some
conventional organic dyes,” Hybrid Adv., vol. 4, no. August, p. 100079,
2023, doi: 10.1016/j.hybadv.2023.100079.
Y. Vieira et al., “Photo-assisted degradation of organic pollutant by
CuFeS2 powder in RGB-LED reactors: A comprehensive study of band
gap values and the relation between wavelength and electron-hole
recombination,” Adv. Powder Technol., vol. 33, no. 1, 2022, doi:
10.1016/j.apt.2021.11.020.
S. Fatima, S. I. Ali, M. Z. Igbal, and S. Rizwan, “The high photocatalytic
29



[55]

activity and reduced band gap energy of La and Mn co-doped
BiFeO3/graphene nanoplatelet (GNP) nanohybrids,” RSC Adv., vol. 7, pp.
35928-35937, 2017, doi: 10.1039/c7ra04281g.

A. P. L. Batista, H. W. P. Carvalho, G. H. P. Luz, P. F. Q. Martins, M.
Gongalves, and L. C. A. Oliveira, “Preparation of CuO/SiO2 and
photocatalytic activity by degradation of methylene blue,” Environ. Chem.
Lett., vol. 8, no. 1, pp. 63-67, 2010, doi: 10.1007/s10311-008-0192-8.

30



Lampiran 1. Analisis Data

LAMPIRAN

Tabel 1. Analisis Data XRD untuk Ukuran Rata-Rata Kristal Komposit

Cu/Karbon Aktif
. ukuran rata- Dislocation
Sampel 2Theta FWHM K | Lamda | Ukuran kristal rata Density
24.04 1.04 0.9 | 0.15405 | 7.809466421 0.016396731
Cu (Control)/AC 25.92 1.6 0.9 | 0.15405 | 5.09463462 | 8.842461892 | 0.038527774
27.26 0.6 0.9 | 0.15405 | 13.62328464 0.005388109
0.020104205
44,0375 0.205 0.9 | 0.15405 | 41.7988729 0.000572362
Cu (2h)/AC 64.4006 0.1853 0.9 | 0.15405 | 50.66211817 | 48.89705346 | 0.000389613
24.865 0.15 0.9 | 0.15405 | 54.23016931 0.000340031
0.000434002
44,0486 0.1886 0.9 | 0.15405 | 45.43533756 0.000484409
Cu (4h)/AC 64.4063 0.2091 0.9 | 0.15405 | 44.89710465 | 47.59927524 | 0.000496093
37.72 0.16 0.9 | 0.15405 | 52.4653835 0.000363291
0.000447931

Tabel 2. Analisis Data Uv-vis untuk presentase degradasi komposit Cu

(control)/Karbon aktif

C1 (Ct = 5 menit)

C2 (Ct = 10 menit)

C3 (Ct = 15 menit)

0.1qgr 63.26358042 54.07922083 29.14340438
0.5gr 52.8434329 54.57231346 65.22780064
1gr 33.43657036 71.3160683 71.39859
Tabel 3. Analisis Data Uv-vis untuk presentase degradasi komposit Cu
(2h)/Karbon aktif
C1 (Ct=5menit) | C2 (Ct=10menit) | C3 (Ct=15 menit)
0.1gr 33.6882106 42.33770732 45.8810465
0.5gr 27.84139533 59.21594197 68.62749093
lor 63.63441868 66.17119687 70.90753494
Tabel 4. Analisis Data Uv-vis untuk presentase degradasi komposit Cu

(4h)/Karbon aktif

C1 (Ct =5 menit) | C2 (Ct=10 menit) | C3 (Ct =15 menit)

0.1gr 54.60083948 58.72794327 72.76070745
0.5gr 60.58111577 63.04454134 66.21194833
1or 66.9790945 69.04213701 76.41305677
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Lampiran 2. Prosedur Percobaan
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