
Program Studi S1 Kimia 
Departemen Kimia FMIPA UNAND 

 

33 

 

DAFTAR PUSTAKA 

1.  Suhaimi NHS, Azhar R, Adzis NS, et al. Recent updates on TiO2-based materials for 
various photocatalytic applications in environmental remediation and energy production. 
DesalinWaterTreat2025;321(August2024):100976.:https://doi.org/10.1016/j.dwt.2024.1
00976 

2.  Bartošík M, Edelmannová MF, Mach J, Kočí K. Next-generation photocatalytic system: 
Ga2O3-modified Ga Nanoislands on graphene for H2 production. Appl Catal O Open 
2024;191(May):206944.  

3.  Mohd Amin NAA, Mohd Zaid HF. A review of hydrogen production using TiO2-based 
photocatalyst in tandem solar cell. Int J Hydrogen Energy 2024;77(April):166–183: 
https://doi.org/10.1016/j.ijhydene.2024.05.407 

4.  Esmat M, El-Hosainy H, Tahawy R, et al. Nitrogen doping-mediated oxygen vacancies 
enhancing co-catalyst-free solar photocatalytic H2 production activity in anatase TiO2 
nanosheetassembly.ApplCatalBEnviron2021;285(November2020):119755.:https://doi.
org/10.1016/j.apcatb.2020.119755 

5.  Mani SS, Rajendran S, Mathew T, Gopinath CS. A review on the recent advances in the 
design and structure-activity relationship of TiO2-based photocatalysts for solar 
hydrogen production. Energy Adv 2024;3(7):1472–1504.  

6.  Mohsin M, Bhatti IA, Zeshan M, Yousaf M, Iqbal M. Prospects, challenges, and 
opportunities of the metals-modified TiO2 based photocatalysts for hydrogen generation 
under solar light irradiation: A review. FlatChem  2023;42(June):100547. Available from: 
https://doi.org/10.1016/j.flatc.2023.100547 

7.  Divyasri YV, Lakshmana Reddy N, Lee K, et al. Optimization of N doping in TiO2 
nanotubes for the enhanced solar light mediated photocatalytic H2 production and dye 
degradation.EnvironPollut2021;269:116170.:https://doi.org/10.1016/j.envpol.2020.116
170 

8.  Isnaeni IN, Indriyati, Dedi, Sumiarsa D, Primadona I. Green synthesis of different TiO2 
nanoparticle phases using mango-peel extract. Mater Lett  2021;294:129792. 
:https://doi.org/10.1016/j.matlet.2021.129792 

9.  Khan JA, Sayed M, Shah NS, et al. Synthesis of N-doped TiO2 nanoparticles with 
enhanced photocatalytic activity for 2,4-dichlorophenol degradation and H2 production. 
J Environ Chem Eng  2023;11(6):111308. https://doi.org/10.1016/j.jece.2023.111308 

10.  YU X, LV Q. N doping of TiO2 nanocrystal for efficient photodegradation of organic 
pollutants under ultraviolet and visible light irradiation. Turkish J Chem 
2021;45(5):1366–1374.  

11.  Natarajan TS, Mozhiarasi V, Tayade RJ. Nitrogen Doped Titanium Dioxide (N-TiO2): 
Synopsis of Synthesis Methodologies, Doping Mechanisms, Property Evaluation and 
Visible Light Photocatalytic Applications. Photochem 2021;1(3):371–410.  

12.  Wellia DV, Syafawi A, Putri YE, Muldarisnur N. The effect of cetyltrimethylammonium 
bromide (CTAB) addition on green synthesis of porous N-doped TiO2 for photoreduction 
of heavy metal ion Cr(vi). RSC Adv 2023;13(42):29645–29656.  

13.  Bakre P V, Tilve SG, Shirsat RN. Influence of N sources on the photocatalytic activity of 
N-doped TiO2. Arab J Chem [homepage on the Internet] 2020;13(11):7637–7651. 
Available from: https://doi.org/10.1016/j.arabjc.2020.09.001 

14.  Arabani M, Farkhondeh J. Evaluation of rheological and microstructural behavior of 
modified asphalt binder with chitosan derived from shrimp shell powder. Results Eng 
2024;23(June):102758. Available from: https://doi.org/10.1016/j.rineng.2024.102758 

15.  Pakizeh M, Moradi A, Ghassemi T. Chemical extraction and modification of chitin and 
chitosanfromshrimpshells.EurPolymJ2021;159(May):110709.:https://doi.org/10.1016/j.
eurpolymj.2021.110709 

16.  Vega-Ramírez E, Chaparro-Garnica J, Salinas-Torres D, Morallón E, Cazorla-Amorós 
D. Sustainable Synthesis of N,P-doped activated carbons from chitosan for superior 
supercapacitor performance. Electrochim Acta 2025;530(May).  

17.  Hamlehdar M, Beardsmore G, Narsilio GA. Hydrogen production from low-temperature 
geothermal energy – A review of opportunities, challenges, and mitigating solutions. Int 
JHydrogenEnergy2024;77(June):742–768.: 



Program Studi S1 Kimia 
Departemen Kimia FMIPA UNAND 

 

34 

 

https://doi.org/10.1016/j.ijhydene.2024.06.104 
18.  Mohammed Y, Hafeez HY, Mohammed J, Suleiman AB, Ndikilar CE, Idris MG. 

Hydrogen production via photocatalytic water splitting using spinel ferrite-based 
photocatalysts:Recentandfutureperspectives.NextEnergy2024;4(April):100145.:https://
doi.org/10.1016/j.nxener.2024.100145 

19.  Singh R, Dutta S. A review on H2 production through photocatalytic reactions using 
TiO2/TiO2-assisted catalysts. Fuel 2018;220(July 2017):607–620.  

20.  Christoforidis KC, Fornasiero P. Photocatalytic Hydrogen Production: A Rift into the 
Future Energy Supply. ChemCatChem 2017;9(9):1523–1544.  

21.  Ahmad H, Kamarudin SK, Minggu LJ, Kassim M. Hydrogen from photo-catalytic water 
splitting process : A review. 2015;43:599–610.  

22.  Azem FAK, Birlik I, Keskin OY, Delice TKOC. Afyon Kocatepe Üniversitesi Fen ve 
Mühendislik Bilimleri Dergisi Improvement of Photocatalytic Degradation of Titanium 
Dioxide Nanomaterials by Non-metal Doping Ametal Katkılama ile Tit anyum Dioksit 
Nanomalzemelerin Fotokatalitik Bozunmasının İyileştiril. 2023;23:874–882.  

23.  Karim S, Pardoyo P, Subagio A. Sintesis dan Karakterisasi TiO2 Terdoping Nitrogen (N-
Doped TiO2) dengan Metode Sol–Gel. J Kim Sains dan Apl 2016;19(2):63–67.  

24.  He F, Ma F, Li T, Li G. Solvothermal synthesis of N-doped TiO2 nanoparticles using 
different nitrogen sources, and their photocatalytic activity for degradation of benzene. 
CuihuaXuebao/ChineseJCatal2013;34(12):2263–2270. 
http://dx.doi.org/10.1016/S1872-2067(12)60722-0 

25.  Basavarajappa PS, Patil SB, Ganganagappa N, Reddy KR, Raghu A V., Reddy CV. 
Recent progress in metal-doped TiO2, non-metal doped/codoped TiO2 and TiO2 
nanostructured hybrids for enhanced photocatalysis. Int J Hydrogen Energy 
2020;45(13):7764–7778.  

26.  Chakraborty AK, Ganguli S, Sabur MA. Nitrogen doped titanium dioxide (N-TiO2): 
Electronic band structure, visible light harvesting and photocatalytic applications. J 
WaterProcessEng2023;55(August):104183.https://doi.org/10.1016/j.jwpe.2023.104183 

27.  Ayyubi SN, Atmaja L, Purbasari A. Valorisation of Shrimp Waste into 
Chitosan/Montmorillonite-Sulfosuccinic Acid Composite Membrane for DMFC 
Application. Reaktor 2022;21(4):146–154.  

28.  Boudouaia N, Bengharez Z, Jellali S. Preparation and characterization of chitosan 
extracted from shrimp shells waste and chitosan film: application for Eriochrome black 
T removal from aqueous solutions. Appl Water Sci 2019;9(4):1–12. Available from: 
https://doi.org/10.1007/s13201-019-0967-z 

29.  Rahman M, Maniruzzaman M, Kumar R. South African Journal of Chemical Engineering 
A green route of antibacterial films production from shrimp ( Penaeus monodon ) shell 
waste biomass derived chitosan : Physicochemical , thermomechanical , morphological 
and antimicrobial activity analysis Deg. South African J Chem Eng he  2025;51(January 
2024):153–169. Available from: https://doi.org/10.1016/j.sajce.2024.11.005 

30.  Mahatmanti FW, Kusumastuti E, Jumaeri J, et al. Pembuatan Kitin Dan Kitosan Dari 
Limbah Cangkang Udang Sebagai Upaya Memanfaatkan Limbah Menjadi Material 
Maju. Inov Kim 2022;(1):1–38.  

31.  Hisham F, Maziati Akmal MH, Ahmad FB, Ahmad K. Facile extraction of chitin and 
chitosan from shrimp shell. Mater Today Proc 2021;42:2369–2373. Available from: 
https://doi.org/10.1016/j.matpr.2020.12.329 

32.  Mohan K, Muralisankar T, Jayakumar R, Rajeevgandhi C. A study on structural 
comparisons of α-chitin extracted from marine crustacean shell waste. Carbohydr Polym 
Technol Appl 2021;2(May 2020):100037. https://doi.org/10.1016/j.carpta.2021.100037 

33.  Said Al Hoqani HA, AL-Shaqsi N, Hossain MA, Sibani MA Al. Isolation and optimization 
of the method for industrial production of chitin and chitosan from Omani shrimp shell. 
CarbohydrRes2020;492(March):108001. https://doi.org/10.1016/j.carres.2020.108001 

34.  Li Jianlin, Qingliu Wu  and JW. Handbook of nanoparticles. Handb Nanoparticles 
2015;(January 2016):1–1426.  

35.  Ningsih SKW. Sintesis Anorganik. 2016;  
36.  Ali A, Chiang YW, Santos RM. X-Ray Diffraction Techniques for Mineral 

Characterization: A Review for Engineers of the Fundamentals, Applications, and 



Program Studi S1 Kimia 
Departemen Kimia FMIPA UNAND 

 

35 

 

Research Directions. Minerals 2022;12(2).  
37.  Setiabudi A, Hardian R, Muzakir A. Karakterisasi Material: Prinsip dan Aplikasinya 

dalam Penelitian Kimia. 2012;  
38.  Febiyanto SS. UV-Vis Diffuse Reflectance Spectrocopy ( UV-Vis DRS ). Inorg Mater 

Notes 2019;(c):2–4.  
39.  Torrent J, Barrón V. Diffuse reflectance spectroscopy. Methods Soil Anal Part 5 Mineral 

Methods 2015;5(March):367–385.  
40.  Dachriyanus. Analisis Struktur Senyawa Organik Secara Spektroskopi. padang: LPTIK 

Universitas Andalas, 2004;  
41.  Sharma SK, Verma DS, Khan LU, Kumar S, Khan SB. Handbook of Materials 

Characterization. Handb Mater Charact 2018;(September):1–613.  
42.  Akuan A. Pengantar Karakterisasi Material. 2021; 
43.  Abdullah M, Khairurrijal K. Review: Karakterisasi Nanomaterial. J Nano Saintek 

2009;2(1):1–9.  
44.  A. Mohammed, A. Abdullah. Scanning Electron Microscopy (SEM): A review. Proc 2018 

Int Conf Hydraul Pneum - HERVEX 2018;(January):77–85.  
45.  Smith E, Dent G. Resonance Raman Scattering A pratical Approach. 2019;  
46.  T A. Understanding Raman Spectroscopy. Principles and Theory. 2021;(April):1–5. 

Availablefrom:https://www.utsc.utoronto.ca/~traceslab/PDFs/raman_understanding.pdf 
47.  Kanani N, Kurniawan T, Kosimaningrum W, Meliana Y, Jayanudin, Wardhono E. 

Ultrasonic irradiation as a mild and efficient protocol for the demineralization of chitin 
from shrimp shell wastes. South African J Chem Eng 2023;43(August2022):359–
368.Availablefrom: https://doi.org/10.1016/j.sajce.2022.12.004 

48.  Eamrat R, Rujakom S, Pussayanavin T, Taweesan A, Witthayaphirom C, Kamei T. 
Optimizing biocoagulant aid from shrimp shells (Litopenaeus vannamei) for enhancing 
microplastics removal from aqueous solutions. Environ Technol Innov  
2024;33(September2023):103457.Availablefrom:https://doi.org/10.1016/j.eti.2023.103
457 

49.  Toe ED, Kurniawan W, Mariquit EG, Hinode H. Synthesis of N-doped mesoporous TiO2 

by facile one-step solvothermal process for visible light photocatalytic degradation of 
organic pollutant. J Environ Chem Eng 2018;6(4):5125–5134. Available from: 
https://doi.org/10.1016/j.jece.2018.08.005 

50.  Sarifuddin WS, Mahadi AH, Hussin MR, et al. Cu doped ZnFe2O4 photocatalysts for 
enhanced hydrogen production and dye degradation in the visible region. J Photochem 
Photobiol A Chem [homepage on the Internet] 2024;453(January):115658. Available 
from: https://doi.org/10.1016/j.jphotochem.2024.115658 

51.  Mulyani R, Mulyadi D, Yusuf N. Chitosan Membrane from Shrimp Shells (Panaeus 
Modonon) as an Antibacterial Food. J Phys Conf Ser 2020;1477(7).  

52.  Ngadiwiyana, Fachriyah E, Ria P, Adiwibawa NB. Jurnal Kimia Sains dan Aplikasi 
Synthesis of Nano Chitosan as Carrier Material of Cinnamon ’ s Active Component. 
2018;21(2):92–97.  

53.  Taro S. Kimia Anorganik. Kim Anorg [homepage on the Internet] 2009;(October):155–
170.Availablefrom:https://www.researchgate.net/publication/317717590_Ikatan_kovale
n_struktur_Lewis_hibridisasi_VSPR_kepolaran_ikatan_muatan_formal_cuplikan_buku
_non_komersial_free_download_untuk_bahan_aja 

54.  Dai L, Fu P, Chen J, Sun F. Nitrogen doping mediated oxygen vacancy and Ti valence 
regulation to enhance photocatalytic H2 generation. Int J Hydrogen Energy 
2023;48(67):26187–26199.  

55.  Divya G, Jaishree G, Rao TS, Chippada MLVP, Lakshmi KVD, Supriya SS. Improved 
catalytic ef fi ciency by N-doped TiO2 via sol gel under microwave irradiation : Dual 
applications in degradation of dye and microbes. Hybrid Adv 
2022;1(November):100010.:https://doi.org/10.1016/j.hybadv.2022.100010 

56.  Lim C, An H, Ha S, et al. Applied Surface Science photocatalysts produced by 
underwater plasma technology for environmental and biomedical applications. Appl Surf 
Sci 2023;638(May):158123.: https://doi.org/10.1016/j.apsusc.2023.158123 

57.  Mragui Abderrahim, Imane Aadinan, Omar Zegaoui E da S El. Physico-chemical 
characterization and photocatalytic activity assessment under UV-A and Visible Light 



Program Studi S1 Kimia 
Departemen Kimia FMIPA UNAND 

 

36 

 

Irradation od Iron-doped TiO2 nanoparticles. 2023; 
58.  Saqib M, Rahman N, Safeen K, et al. Structure phase-induced photodegradation 

properties of cobalt-sulfur co-doped TiO2 nanoparticles synthesized by hydrothermal 
route. J Mater Res Technol [homepage on the Internet] 2023;26:8048–8060. Available 
from: https://doi.org/10.1016/j.jmrt.2023.09.151 

59.  Cheng X, Yu X, Xing Z, Yang L. Synthesis and characterization of N-doped TiO2 and its 
enhanced visible-light photocatalytic activity. Arab J Chem 2016;9:S1706–
S1711.Availablefrom: http://dx.doi.org/10.1016/j.arabjc.2012.04.052 

60.  Ariza-Tarazona MC, Villarreal-Chiu JF, Hernández-López JM, et al. Microplastic 
pollution reduction by a carbon and nitrogen-doped TiO2: Effect of pH and temperature 
inthephotocatalyticdegradationprocess.JHazardMater2020;395(January):122632:https
://doi.org/10.1016/j.jhazmat.2020.122632 

61.  Xu QC, Wellia D V., Yan S, Liao DW, Lim TM, Tan TTY. Enhanced photocatalytic activity 
of C-N-codoped TiO2 films prepared via an organic-free approach. J Hazard Mater  
2011;188(1–3):172–180.: http://dx.doi.org/10.1016/j.jhazmat.2011.01.088 

62.  Mahendra IP, Huda A, Ngoc HM, Nghia PT, Tamrin T, Wirjosentono B. Investigation of 
TiO2 doped with nitrogen and vanadium using hydrothermal/Sol-Gel method and its 
application for dyes photodegradation. Arab J Basic Appl Sci 2019;26(1):242–253.  

63.  Zhang Xiaoyan, Peng Song X cui. Nitrogen-doped TiO2 Photocatalyst Synthesized from 
Titanium Nitride: Characterizations and Photocatalytic Hydrogen Evolution Performance 
hidrogen.pdf. J Adv Oxid Technol 2013;16:131–136.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 


