
 

49 

DAFTAR PUSTAKA 

 

Abdellah, I.M., Eletmany, M.R., and El-Shafei, A., 2023, Exploring the impact of 

electron acceptor tuning in D-π- ′-π-A photosensitizers on the photovoltaic 

performance of acridine-based DSSCs: A DFT/TDDFT perspective, Mater 

Today Commun, 35, 1-14. 

Abdellah, I.M. and El-Shafei, A., 2020, Efficiency enhancement of ruthenium-

based DSSCs employing A-π-D-π-A organic Co-sensitizers, RSC Adv, 10, 

27940–27953. 

Abusaif, M.S., Fathy, M., Abu-Saied, M.A., Elhenawy, A.A., Kashyout, A.B., 

Selim, M.R., and Ammar, Y.A., 2021, New carbazole-based organic dyes with 

different acceptors for dye-sensitized solar cells: Synthesis, characterization, 

dssc fabrications and density functional theory studies, J Mol Struct, 1225, 1-

11. 

Adant, C., Dupuis, M., and Bredas, J.L. Ab Initio Study of the Nonlinear Optical 

Properties of Urea: Electron Correlation and Dispersion Effects ADANT, 

DUPUIS, AND BREDAS, International Journal of Quantum Chemistry: 

Quantum Chemistry Symposium, 29, 497–507. 

Al-horaibi, S.A., Al-Odayni, A.-B., Alezzy, A., ALSaeedy, M., Al-Adhreai, A., 

Saeed, W.S., and Hasan, A., 2023, Novel Squaraine Dyes for High-

Performance in Dye-Sensitized Solar Cells: Photophysical Properties and 

Adsorption Behavior on TiO2 with Different Anchoring Groups, J Mol Struct, 

135943. 

Baerends, E.J. and Gritsenko, O. V, 1997, A Quantum Chemical View of Density 

Functional Theory, 5383-5403. 

Bourouina, A., Rekhis, M., and Trari, M., 2017, DFT/TD-DFT study of ruthenium 

bipyridyl-based dyes with a chalcogen donor (X = S, Se, Te), for application 

as dye-sensitized solar cells, Polyhedron, 127, 217–224. 

Britel, O., Fitri, A., Touimi Benjelloun, A., Benzakour, M., and Mcharfi, M., 2023, 

Carbazole based D-πi-π-A dyes for DSSC applications: DFT/TDDFT study of 

the influence of πi-spacers on the photovoltaic performance, Chem Phys, 565, 

111738. 

Britel, O., Fitri, A., Touimi Benjelloun, A., Slimi, A., Benzakour, M., and Mcharfi, 

M., 2022, Theoretical design of new carbazole based organic dyes for DSSCs 

applications. A DFT/TD-DFT insight, J Photochem Photobiol A Chem, 429, 

113902. 

Chérif, I., Raissi, H., Abiedh, K., Gassoumi, B., Teresa Caccamo, M., Magazu, S., 

Haj Said, A., Hassen, F., Boubaker, T., and Ayachi, S., 2023, Photophysical 

and nonlinear optical properties of para-substituted nitrobenzofurazan: A 

comprehensive DFT investigation, J Photochem Photobiol A Chem, 443, 

114850. 

Pengaruh Variasi Pi-Linkers dan Gugus Penahan Di Dalam Molekul Zat Warna Berbasis Karbazol
Terhadap
Efisiensi Sel Surya Tersensitasi Zat Warna (DSSC) Menggunakan Metode DFT/TDDFT
Muhammad Yusuf Abdillah, Prof. Dr.rer.nat. Harno Dwi Pranowo, M.Si.; Dr. Winarto Haryadi, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



50 

 

Conradie, J., 2023, DFT study of UV–vis-properties of thiophene-containing Cu(β-

diketonato)2 – Application for DSSC, J Mol Graph Model, 121, 108459. 

Dreuw, A. and Head-Gordon, M., 2005, Single-reference ab initio methods for the 

calculation of excited states of large molecules, Chem Rev, 105, 4009–4037. 

El Mouhi, R., Slimi, A., Fitri, A., Benjelloun, A.T., ElKhattabi, S., Benzakour, M., 

Mcharfi, M., and Kurban, M., 2022, DFT, DFTB and TD-DFT theoretical 

investigations of π-conjugated molecules based on thieno[2,3-b] indole for 

dye-sensitized solar cell applications, Physica B Condens Matter, 636, 

413850. 

Etabti, H., Fitri, A., Touimi Benjelloun, A., Benzakour, M., and Mcharfi, M., 2022, 

Efficient tuning of benzocarbazole based small donor molecules with D-π-A-

π-D configuration for high-efficiency solar cells via π-bridge manipulation: A 

DFT/ TD-DFT study, Comput Theor Chem, 1208, 113580. 

Feldt, S.M., Gibson, E.A., Gabrielsson, E., Sun, L., Boschloo, G., and Hagfeldt, A., 

2010, Design of organic dyes and cobalt polypyridine redox mediators for 

high-efficiency dye-sensitized solar cells, J Am Chem Soc, 132, 16714–16724. 

Gaa, I. ., Hohenbergt  cole, P., Superzeure, I’aris,  .,  nd, F., and Konnt,  . 

Physical Review, 136, 863-871. 

Gao, F., Yang, C.L., Wang, M.S., Ma, X.G., and Yi, Y.G., 2019, Theoretical insight 

on the nanocomposite of tetraphenylporphyrin- graphene oxide quantum dot 

as a sensitizer of DSSC, J Photochem Photobiol A Chem, 379, 24–31. 

Grätzel, M., 2004, Conversion of sunlight to electric power by nanocrystalline dye-

sensitized solar cells, J Photochem Photobiol A Chem, 164, 3–14. 

Hachi, M., Slimi, A., Fitri, A., Benjelloun, A.T., El khattabi, S., Benzakour, M., 

Mcharfi, M., Khenfouch, M., Zorkani, I., and Bouachrine, M., 2021, 

Theoretical design and characterization of D-A1-A based organic dyes for 

efficient DSSC by altering promising acceptor (A1) moiety, J Photochem 

Photobiol A Chem, 407, 113048. 

Hassan, A.U., Sumrra, S.H., Mustafa, G., Noreen, S., Ali, A., Sara, S., and Imran, 

M., 2023, Enhancing NLO performance by utilizing tyrian purple dye as donor 

moiety in organic DSSCs with end capped acceptors: A theoretical study, J 

Mol Graph Model, 108538. 

Heras, C., Reta, D., Valero, R., Albareda, Guillermo, Chilton, N., Fielding, A., De, 

Iberio, Moreira, P.R., Bofill, J.M., Calahorra, F.L., Albareda, Guillem, 

Chilton, N.F., Fielding, A.J., De, Ibério, and López-Calahorra, F., 2019, 

Biradical Formation by Deprotonation in Thiazole-Derivatives: The Hidden 

Nature of Dasatinib, ChemRxiv, 1, 1–37. 

Jacobson, M.Z. and Delucchi, M.A., 2011, Providing all global energy with wind, 

water, and solar power, Part I: Technologies, energy resources, quantities and 

areas of infrastructure, and materials, Energy Policy, 39, 1154–1169. 

Pengaruh Variasi Pi-Linkers dan Gugus Penahan Di Dalam Molekul Zat Warna Berbasis Karbazol
Terhadap
Efisiensi Sel Surya Tersensitasi Zat Warna (DSSC) Menggunakan Metode DFT/TDDFT
Muhammad Yusuf Abdillah, Prof. Dr.rer.nat. Harno Dwi Pranowo, M.Si.; Dr. Winarto Haryadi, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



51 

 

Kandregula, G.R., Mandal, S., Prince, G., Yadav, S.K., and Ramanujam, K., 2020, 

A computational study on boron dipyromethene ancillary acceptor-based dyes 

for dye-sensitized solar cells, New Journal of Chemistry, 44, 4877–4886. 

Keerthi, A., Sriramulu, D., Liu, Y., Yuan Timothy, C.T., Wang, Q., and 

Valiyaveettil, S., 2013, Architectural influence of carbazole push-pull-pull 

dyes on dye sensitized solar cells, Dyes and Pigments, 99, 787–797. 

Kirenga, P., Mkoma, S.L., Mlowe, S., Msambwa, Y., Kiruri, L.W., Jacob, F.R., 

Mgaya, J.E., Kinunda, G.A., and Deogratias, G., 2022, Influence of 

heteroatoms on the optoelectronic properties of trifenilamina-based dyes for 

DSSCs application: A computational approach, Comput Theor Chem, 1210, 

113644. 

Koudjina, S., Kumar, V., Atohoun, G.Y.S., Gbenou, J.D., and Chetti, P., 2023, 

Impact of organic dye-photosensitizer on TiO2 nanocrystalline surface for 

high performance organic electronic devices: A computational insight, J 

Photochem Photobiol A Chem, 442, 114772. 

Kumar, V. and Chetti, P., 2 2 , The impact of aromatic π-spacers and internal 

acceptors in trifenilamina dyes for DSSCs: A DFT approach, J Mol Graph 

Model, 123, 108512. 

Kusama, H., Orita, H., and Sugihara, H., 2008, TiO2 band shift by nitrogen-

containing heterocycles in dye-sensitized solar cells: a periodic density 

functional theory study, Langmuir, 24, 4411–4419. 

Li, Y., Li, X., and Xu, Y., 2020, Theoretical screening of high-efficiency sensitizers 

with D-π-A framework for DSSCs by altering promising donor group, Solar 

Energy, 196, 146–156. 

Li, Y., Liu, J., Liu, D., Li, X., and Xu, Y., 2019a, D-A-π-A based organic dyes for 

efficient DSSCs:   theoretical study on the role of π-spacer, Comput Mater 

Sci, 161, 163–176. 

Li, Y., Liu, J., Liu, D., Li, X., and Xu, Y., 2019b, D-A-π-A based organic dyes for 

efficient DSSCs:   theoretical study on the role of π-spacer, Comput Mater 

Sci, 161, 163–176. 

Le Bahers, T., Adamo, C., and Ciofini, I., 2011, A qualitative index of spatial extent 

in charge-transfer excitations, J Chem Theory Comput, 7, 2498–2506. 

Le Bahers, T., Brémond, E., Ciofini, I., and Adamo, C., 2014, The nature of vertical 

excited states of dyes containing metals for DSSC applications: Insights from 

TD-DFT and density based indexes,. In, Physical Chemistry Chemical 

Physics. Royal Society of Chemistry, pp. 14435–14444. 

Le Bahers, T., Pauporté, T., Scalmani, G., Adamo, C., and Ciofini, I., 2009, A TD-

DFT investigation of ground and excited state properties in indoline dyes used 

for dye-sensitized solar cells, Physical Chemistry Chemical Physics, 11, 

11276–11284. 

Pengaruh Variasi Pi-Linkers dan Gugus Penahan Di Dalam Molekul Zat Warna Berbasis Karbazol
Terhadap
Efisiensi Sel Surya Tersensitasi Zat Warna (DSSC) Menggunakan Metode DFT/TDDFT
Muhammad Yusuf Abdillah, Prof. Dr.rer.nat. Harno Dwi Pranowo, M.Si.; Dr. Winarto Haryadi, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



52 

 

Liu, Z., Lu, T., and Chen, Q., 2020, An sp-hybridized all-carboatomic ring, 

cyclo[18]carbon: Electronic structure, electronic spectrum, and optical 

nonlinearity, Carbon N Y, 165, 461–467. 

Lu, T. and Chen, F., 2012, Multiwfn: A multifunctional wavefunction analyzer, J 

Comput Chem, 33, 580–592. 

Mandal, S. and Kandregula, G.R., 2023, A computational finding on the effect of 

π-conjugated acceptors in thiophene-linked coumarin dyes for potential 

suitability in DSSC application, J Photochem Photobiol A Chem, 435, 114300. 

Mandal, S., Kandregula, G.R., and Tokala, V.N.B., 2020, A computational 

investigation of the influence of acceptor moieties on photovoltaic 

performances and adsorption onto the TiO2 surface in trifenilamina-based 

dyes for DSSC application, J Photochem Photobiol A Chem, 401, 1-20. 

Manzoor, T. and Pandith, A.H., 2019, Enhancing the photoresponse by CdSe-Dye-

TiO2-based multijunction systems for efficient dye-sensitized solar cells: A 

theoretical outlook, J Comput Chem, 40, 2444–2452. 

Marlina, L.A., Haryadi, W., Daengngern, R., and Pranowo, H.D., 2022, Molecular 

design of benzo[c][1,2,5]thiadiazole or thieno[3,4-d]pyridazine-based 

auxiliary acceptors through different anchoring groups in D-π-A-A 

framework: A DFT/TD-DFT study, J Mol Graph Model, 113, 108148. 

Marlina, L.A., Haryadi, W., and Pranowo, H.D., 2022, Design of a D-π-A-A 

framework with various auxiliary acceptors on optoelectronic and charge 

transfer properties for efficient dyes in DSSCs: A DFT/TD-DFT study, J 

Comput Electron, 21, 361–377. 

Michaleviciute, A., Degbia, M., Tomkeviciene, A., Schmaltz, B., Gurskyte, E., 

Grazulevicius, J.V., Bouclé, J., and Tran-Van, F., 2014, Star-shaped carbazole 

derivative based efficient solid-state dye sensitized solar cell, J Power 

Sources, 253, 230–238. 

Mikhailov, M.S., Gudim, N.S., Knyazeva, E.A., Tanaka, E., Zhang, L., 

Mikhalchenko, L. V., Robertson, N., and Rakitin, O.A., 2020, 9-(p-Tolyl)-

2,3,4,4a,9,9a-hexahydro-1H-carbazole—A new donor building-block in the 

design of sensitizers for dye-sensitized solar cells, J Photochem Photobiol A 

Chem, 391, 112333. 

Mo, Y., Lin, Z., Wu, W., and Zhang, Q., 1996, Bond-Distorted Orbitals and Effects 

of Hybridization and Resonance on C-C Bond Lengths, J. Phys. Chem, 100, 

11569-11572. 

Patil, D.S., Avhad, K.C., and Sekar, N., 2018, Linear correlation between DSSC 

efficiency, intramolecular charge transfer characteristics, and NLO properties 

– DFT approach, Comput Theor Chem, 1138, 75–83. 

Purwanitiningsih, E. and Lintang, A.D. Uji daya hambat daun salam koja (Murraya 

koenigii (L.) Spreng) terhadap pertumbuhan bakteri Escherichia coli dan 

Staphylococcus aureus dengan metode Kirby Bauer, Jurnal Pro-Life, 8, 1-11. 

Pengaruh Variasi Pi-Linkers dan Gugus Penahan Di Dalam Molekul Zat Warna Berbasis Karbazol
Terhadap
Efisiensi Sel Surya Tersensitasi Zat Warna (DSSC) Menggunakan Metode DFT/TDDFT
Muhammad Yusuf Abdillah, Prof. Dr.rer.nat. Harno Dwi Pranowo, M.Si.; Dr. Winarto Haryadi, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



53 

 

Sarikavak, K., Kurtay, G., Sevin, F., and Güllü, M., 2021, Molecular engineering 

of thienothiophene or dithienopyrrole-based π-spacers for dye-sensitized solar 

cells (DSSCs) with D-π-A architecture: A DFT/TD-DFT study, Comput Theor 

Chem, 1201, 113275. 

Shafiee, S. and Topal, E., 2009, When will fossil fuel reserves be diminished?, 

Energy Policy, 37, 181–189. 

Sharma, K., Sharma, V., and Sharma, S.S., 2018, Dye-Sensitized Solar Cells: 

Fundamentals and Current Status, Nanoscale Res Lett, 13, 1-46. 

Tripathi, A., Ganjoo, A., and Chetti, P., 2020, Influence of internal acceptor and 

thiophene based π-spacer in D-A-π-A system on photophysical and charge 

transport properties for efficient DSSCs: A DFT insight, Solar Energy, 209, 

194–205. 

Turnbull, J.C., Domingues, L.G., and Turton, N., 2022, Dramatic Lockdown Fossil 

Fuel CO 2 Decrease Detected by Citizen Science-Supported Atmospheric 

Radiocarbon Observations, Cite This: Environ. Sci. Technol, 2022, 9890. 

Vuai, S.A.H., Khalfan, M.S., and Babu, N.S., 2021, DFT and TD-DFT studies for 

optoelectronic properties of coumarin based donor-π-acceptor (D-π-A) dyes: 

applications in dye-sensitized solar cells (DSSCS), Heliyon, 7, 08839. 

Wan, Z., Jia, C., Zhang, J., Duan, Y., Lin, Y., and Shi, Y., 2012, Trifenilamina-

based starburst dyes with carbazole and phenothiazine antennas for dye-

sensitized solar cells, J Power Sources, 199, 426–431. 

Wang, T., Hao, X., Han, L., Li, Y., Ye, Q., and Cui, Y., 2021, D-A-π-A Carbazole 

Dyes Bearing Fluorenone Acceptor for Dye Sensitized Solar Cells, J Mol 

Struct, 1226, 129367. 

Wazzan, N.A., 2019, A DFT/TDDFT investigation on the efficiency of novel dyes 

with ortho-fluorophenyl units (A1) and incorporating 

benzotriazole/benzothiadiazole/phthalimide units (A2) as organic 

photosensitizers with D–A2–π–A1 configuration for solar cell applications, J 

Comput Electron, 18, 375–395. 

 ahya, M., Nural,  ., and Seferoğlu, Z., 2 22,  ecent advances in the nonlinear 

optical (NLO) properties of phthalocyanines: A review, Dyes and Pigments, 

198, 109960. 

Zhang, C.R., Liu, L., Zhe, J.W., Jin, N.Z., Ma, Y., Yuan, L.H., Zhang, M.L., Wu, 

Y.Z., Liu, Z.J., and Chen, H.S., 2013, The role of the conjugate bridge in 

electronic structures and related properties of tetrahydroquinoline for dye 

sensitized solar cells, Int J Mol Sci, 14, 5461–5481. 

Zhang, L. and Cole, J.M., 2015, Anchoring groups for dye-sensitized solar cells, 

ACS Appl Mater Interfaces, 7, 3427–3455. 

Zhang, T. and Yang, H., 2019, High Efficiency Plants and Building Integrated 

Renewable Energy Systems, Handbook of Energy Efficiency in Buildings: A 

Life Cycle Approach, 441–595. 

Pengaruh Variasi Pi-Linkers dan Gugus Penahan Di Dalam Molekul Zat Warna Berbasis Karbazol
Terhadap
Efisiensi Sel Surya Tersensitasi Zat Warna (DSSC) Menggunakan Metode DFT/TDDFT
Muhammad Yusuf Abdillah, Prof. Dr.rer.nat. Harno Dwi Pranowo, M.Si.; Dr. Winarto Haryadi, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



54 

 

Zhang, Z.L., Zou, L.Y., Ren, A.M., Liu, Y.F., Feng, J.K., and Sun, C.C., 2013, 

Theoretical studies on the electronic structures and optical properties of star-

shaped triazatruxene/heterofluorene co-polymers, Dyes and Pigments, 96, 

349–363. 

  

  

Pengaruh Variasi Pi-Linkers dan Gugus Penahan Di Dalam Molekul Zat Warna Berbasis Karbazol
Terhadap
Efisiensi Sel Surya Tersensitasi Zat Warna (DSSC) Menggunakan Metode DFT/TDDFT
Muhammad Yusuf Abdillah, Prof. Dr.rer.nat. Harno Dwi Pranowo, M.Si.; Dr. Winarto Haryadi, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

