DAFTAR PUSTAKA

Abbasnia, A., Adibzadeh, A., & Ghanizadeh, G. (2025). Feasibility study of the
integrated septic tank with trickling filter for the municipal wastewater
treatment in  small communities. Discover Sustainability, 6(1).
https://doi.org/10.1007/s43621-025-01620-z

Andalasari, T. D., Yafisham;, & Nuraini. (2014). Growth Responses Type of
Dendrobium Orchid to Growing Media and Fertilizers Leaves. Jurnal
Pertanian Terapan, 14(1), 76-82.
https://jurnal.polinela.ac.id/index.php/JPPT/article/view/156

Apema, F. D., Rahayu, D E., Adnan, F., & Waryati, W. (2023). Penggunaan Media
Sarang Tawon Dan Bioball Pada Biofilter Aerob Pada Pengolahan Limbah
Cair Laundry. Jurnal Teknologi Lingkungan UNMUL, 7(1), 81.
https://doi.org/10.30872/jtlunmul.v7i1.11809

Biesterfeld, S., Farmer, G., Figueroa, L., Parker, D., & Russell, P. (2003).
Quantification of denitrification potential in carbonaceous trickling filters. In
Water  Research  (Veol. 37, Issuer 16, pp.  4011-4017).
https://doi.org/10.1016/S0043-1354(03)00302-6

Cheremisinoff, N. (2002). Handbook of Water and Wastewater Treatment
Technologies | ScienceDirect. In ScienceDirect.
https://www.sciencedirect.com/book/9780750674980/handbook-of-water-
and-wastewater-treatment-technologies

DALSGAARD, T. (1992). Regulating factors of denitrification in trickling filter
biofilms as measured with the oxygen/nitrous oxide microsensor. FEMS
Microbiology Reviews, 101(3), 151-164. https://doi.org/10.1016/0168-
6445(92)90011-

Danshita, T., Yoochatchaval, W., Takemura, Y., Miyaoka, Y., Kada, M., Tepjun,
W., Thonglee, S., Sonaka, H., Yamaguchi, T., Tomioka, N., Banjongproo, P.,
Okadera, T., Ebie, Y., & Syutsubo, K. (2020). Performance evaluation of a
down-flow hanging sponge (DHS) reactor as a decentralized domestic

wastewater treatment system in tropical regions. Journal of Environmental

109



Science and Health - Part A Toxic/Hazardous Substances and Environmental
Engineering, 55(7), 847-857.
https://doi.org/10.1080/10934529.2020.1748472

Eding, E. H., Kamstra, A., Verreth, J. A. J., Huisman, E. A., & Klapwijk, A. (2006).
Design and operation of nitrifying trickling filters in recirculating aquaculture:
A review. In Agquacultural Engineering (Vol. 34, Issue 3, pp. 234-260).
https://doi.org/10.1016/j.aquaeng.2005.09.007

Espinosa-Rodriguez, M. A., Ruiz-Sanchez, T. J., Hidalgo-Millan, A., & Delgado-
Delgado, R. (2018). Efecto De La Carga Hidraulica De Un Filtro Percolador
En El Proceso De Nitrificacion. In Revista ‘Mexicana de Ingeniera Quimica
(Vol. 18, Issue 1, p. 7).

Fatimah, Turmuzi, M., & Yangoritha, N. (2025). Pengaruh Hydraulic Retention
Time pada Proses Aklimatisasi Reaktor Nitrifikasi Biofilter dari Olahan
Limbah Cair Industri Tahu. Jurnal Teknik Kimia USU, 14(2), 1-9.
https://doi.org/10.32734/jtk.v14i2.18609

Febrion, C., & Sekarningtias, '/A. 2018. (2018). Kinetika Penyisihan Senyawa
Organik Dalam Pengolahan Limbah Domestik Menggunakan Bioreaktor
Trickling Filter. Jurnal Teknik Lingkungan, 1((2)), 56-67.

Flemming, H. C., & Wingender, J. (2010). The biofilm matrix. Nature Reviews
Microbiology, 8(9), 623-633. https://doi.org/10.1038/nrmicro2415

Forbis-stokes, A. -A:, Rocha-melogno, L., & Deshusses, M. A. (2018).
Chemosphere Nitrifying trickling fi lters and denitrifying bioreactors for
nitrogen management of high-strength anaerobic digestion ef fl uent.
Chemosphere, 204, 119-129.
https://doi.org/10.1016/j.chemosphere.2018.03.137

Geng, Y., Pan, Z., Hou, L., Li, J.,, Wang, M., Shi, T., Li, D., & Li, J. (2024).
Influence of Filler Types on the Treatment of Rural Domestic Wastewater in
a Biological Trickling Filter: Simultaneous Nitrogen and Phosphorus Removal
Performance, Microbial Community, and Metabolic Functions. Water
(Switzerland), 16(23). https://doi.org/10.3390/w16233343

110



Gieseke, A., Tarre, S., Green, M., & De Beer, D. (2006). Nitrification in a biofilm
at low pH values: Role of in situ microenvironments and acid tolerance. In
Applied and Environmental Microbiology (Vol. 72, Issue 6, pp. 4283-4292).
https://doi.org/10.1128/AEM.00241-06

Houtte, P. Van, Smets, I., Dewil, R., Impe, J. Van, Prof, K. M., Prof, E. T., &
Vermant, J. (2011). Effect of Activated Sludge Composition (Issue November
2011).

Jafarinejad, S. (2019). Economic Analysis: Trickling Filter/Activated Sludge or
Nitrifying Trickling Filter/Activated Sludge? Ecological Chemistry and
Engineering S, 26(2),:345-356. https://doi.org/10.1515/eces-2019-0024

Kanwar, R. M. A., Khan, Z. M., & Farid, H. umar. (2021). Investigation of
municipal wastewater treatment by agricultural waste materials in locally
designed trickling filter for peri-urban agriculture. Water Supply, 21(5), 2298
2312. https://doi.org/10.2166/ws.2021.075

Kausar, S. J. J., & Amintarti, S. (2025). Keragaman tumbuhan paku (Pteridophyta)
di hutan tropis Kalimantan Selatan. In Prosiding Seminar Nasional
Pendidikan Biologi (pp. 230-244).

Kementerian Lingkungan Hidup dan Kehutanan, 2016, Peraturan Menteri LHK No.
P.68/Menlhk-Setjen/2016 tentang Baku Mutu Air Limbah Domestik, Jakarta.

Kementerian Pekerjaan Umum dan Perumahan Rakyat. (2017). Peraturan Menteri
Pekerjaan Umum; dan Perumahan—Rakyat Republik Indonesia Nomor
04/PRT/M/2017 tentang Penyelenggaraan Sistem Pengelolaan Air Limbah
Domestik. Jakarta: Kementerian PUPR.

Kosgey, K., Zungu, P. V., Bux, F., & Kumari, S. (2022). Biological nitrogen
removal from low carbon wastewater. Frontiers in Microbiology, 13(2), 1-19.
https://doi.org/10.3389/fmich.2022.968812

Kumar, K., Singh, G. K., Dastidar, M. G., & Sreekrishnan, T. R. (2014). Effect of
mixed liquor volatile suspended solids (MLVSS) and hydraulic retention time
(HRT) on the performance of activated sludge process during the biotreatment

of real textile wastewater. Water Resources and Industry, 5, 1-8.

111



https://doi.org/10.1016/j.wri.2014.01.001

Kurniawati, E., & Agung Rachmanto, T. (2024). Penerapan Aerasi Intermittent
Pada Proses Biofilter Aerob Untuk Mendegradasi COD dan Total Nitrogen
Limbah Cair Domestik. In Jurnal Ekologi, Masyarakat dan Sains (Vol. 5,
Issue 1, pp. 10-19). https://doi.org/10.55448/9b9ez822

Lavelle, K. (1995). Handbook of water and wastewater treatment technology. In
Applied Catalysis B: Environmental (Vol. 6, Issue 1, pp. N8-N9).
https://doi.org/10.1016/0926-3373(95)80047-6

Liang, J., Yuan, Y., Zhang, Z., You, S., & Yuan, Y. (2021). Modeling a three-stage
biological trickling'fil"ter based on the a20 process forsewage treatment. Water
(Switzerland), 13(9), 1-19. https://doi.org/10.3390/w13091152

Liu, B., Jarvis, I., Ren, H., Duong Quang, C. N., Terashima, M., & Yasui, H. (2016).
Biofilm Modelling and Kinetics in a Trickling Filter Process. In Journal of
Water and Environment Technology (Vol. 14, Issue 3, pp. 200-210).
https://doi.org/10.2965/jwet.15-059

Liu, R., Huang, X., Xi, J., & Qian, Y. (2005). Microbial behaviour in a membrane
bioreactor with complete sludge retention. In Process Biochemistry (Vol. 40,
Issue 10, pp. 3165-3170). https://doi.org/10.1016/j.procbio.2005.01.021

Liu, T., Li, D., Zeng, H. P., Chang, X. Y., & Zhang, J. (2013). Microbial
characteristics of a CANON reactor during the start-up period seeding
conventional activated sludge. In-Water-Science and ‘Technology (Vol. 67,
Issue 3, pp. 635-643). https://doi.org/10.2166/wst.2012.610

Loh, Z. Z., Zaidi, N. S., Syafiuddin, A., Yong, E. L., Boopathy, R., Kueh, A. B. H.,
& Prastyo, D. D. (2021). Shifting from conventional to organic filter media in
wastewater biofiltration treatment: A review. Applied Sciences (Switzerland),
11(18). https://doi.org/10.3390/app11188650

Lopez-Vazquez, C. M., Welles, L., Lotti, T., Ficara, E., Rene, E. R., van den Brand,
T. P. H., Brdjanovic, D., van Loosdrecht, M. C. M., Comeau, Y., Lens, P. N.
L., & Love, N. G. (2016). Activated Sludge Activity Tests. In Experimental
Methods in Wastewater Treatment (pp. 7-132).

112



Maciejewski, K., Gautier, M., Kim, B., Michel, P., Molle, P., & Gourdon, R.
(2024). Performance of carbon and nitrogen removal in a system combining
an aerobic trickling filter followed by two stages of vertical flow treatment
wetland. Ecological Engineering, 209(March), 107400.
https://doi.org/10.1016/j.ecoleng.2024.107409

Mack, W. N., Mack, J. P., & Ackerson, A. O. (1975). Microbial film development
in a trickling filter. In Microbial Ecology (Vol. 2, Issue 3, pp. 215-226).
https://doi.org/10.1007/BF02010441

Maharani, F., Kokoh, R., Putro, H., Sigit, P., & Sitogasa, A. (2025). Efektivitas
Biofilter dengan Media Papan' Pakis dan'Sistem‘Aerasi Intermittent dalam
Mengurangi COD dan NH3-N pada Limbah Cair Rumah Potong Ayam. X(4),
16039-16045.

Mara, D. (2013). Domestic wastewater treatment in developing countries. In
Domestic = Wastewater = Treatment in Developing Countries.
https://doi.org/10.4324/9781849771023

MARLINA, G., MARLINDA, M., & ROSNETI, H. (2019). UJI PENGGUNAAN
BERBAGAI MEDIA TUMBUH DAN PEMBERIAN PUPUK GROWMORE
PADA AKLIMATISASI TANAMAN ANGGREK Dendrobium. Jurnal
Ilmiah Pertanian, 15(2), 105-114. https://doi.org/10.31849/jip.v15i2.1960

Massaid, A., Andika Putra, S., Yusnisa Putri, D., & Asri Putra, A. (2025).
Comparative ‘Study of Physical Components and Degradability of Natural
Fibers as Alternative Biofilm Media for Wastewater Treatment Systems.

Melani, A., Iswantari, A., Wulandari, D. Y., & Pratiwi, N. T. M. (2024). Kualitas
air dan beban nitrogen di Waduk Jatigede. In Habitus Aquatica (Vol. 3, Issue
1). https://doi.org/10.29244/haj.3.1.21

Ni, G., Leung, P. M., Daebeler, A., Guo, J., Hu, S., Cook, P., Nicol, G. W., Daims,
H., & Greening, C. (2023). Nitrification in acidic and alkaline environments.
Essays in Biochemistry, 67(4), 753-768.
https://doi.org/10.1042/EBC20220194

Nijhof, M., & Klapwijk, A. (1995). Diffusional transport mechanisms and biofilm

113



nitrification characteristics influencing nitrite levels in nitrifying trickling
filter effluents. In Water Research (Vol. 29, Issue 10, pp. 2287-2292).
https://doi.org/10.1016/0043-1354(95)00061-0O

Nourmohammadi, D., Esmaeeli, M. B., Akbarian, H., & Ghasemian, M. (2013).
Nitrogen removal in a full-scale domestic wastewater treatment plant with
activated sludge and trickling filter. Journal of Environmental and Public
Health, 2013. https://doi.org/10.1155/2013/504705

Nur, A., & Komala, P. S. (2021). Plastic bottles waste as attached growth media in
the removal of organic and nutrients for small-scale wastewater treatment. IOP
Conference Series: ‘Materials: Science and -‘Engineering, 1098(5), 052045.
https://doi.org/10.1088/1757-899x/1098/5/052045

Nurromadon, B., Ropalia, R., & Zasari, M. (2024). Pertumbuhan Planlet Anggrek
Dendrobium sp. pada Media Cacahan Kulit Kayu dan Larutan Rooting Starter
Selama Aklimatisasi. Jurnal Agrotropika, 23(2), 340.
https://doi.org/10.23960/jaiv23i2.8656

Omar, A.;, Almomani, F.;, Omar, A., Fares, A., Qiblawey, H., & Rasool, K.
(2024). A Comprehensive Review of Modern Technologies. Sustainability,

16, 16. https://creativecommons.org/licenses/by/4.0/

Palmer, J., Flint, S., & Brooks, J. (2007). Bacterial cell attachment, the beginning
of a biofilm. Journal of Industrial Microbiology and Biotechnology, 34(9),
577-588. https://doi.org/10.1007/310295-007-0234-4

Palupi, D., Lestari, S., Aryani, R. D., & Kusumardani, H. D. (2025).
Keanekaragaman Tumbuhan Paku Pohon (Cyatheaceae) di. Biotropic : The
Journal of Tropical Biology, 9(2), 36-46.
https://doi.org/10.29080/biotropic.v9i2.2354

Paul, D., & Hall, S. G. (2021). Biochar and zeolite as alternative biofilter media for
denitrification of aquaculture effluents. Water (Switzerland), 13(19).
https://doi.org/10.3390/w13192703

Peraturan Menteri Lingkungan Hidup Republik Indonesia No 11 Tahun 2025.
(2025). Peraturan Menteri Lingkungan Hidup Republik Indonesia No 11

114



Tahun 2025. Jakarta.

Permatasari, R., Rinanti, A., & Ratnaningsih, R. (2018). Treating domestic effluent
wastewater treatment by aerobic biofilter with bioballs medium. 10P
Conference Series: Earth and Environmental Science, 106(1).
https://doi.org/10.1088/1755-1315/106/1/012048

Prosser, J. 1. (1990). Autotrophic Nitrification in Bacteria. In Advances in Microbial
Physiology (Vol. 30, Issue C, pp. 125-181). https://doi.org/10.1016/S0065-
2911(08)60112-5

Qasim, S. R. (1985). Wastewater Treatment Plants: Planning, Design, and
Operation.. In Wastewater  Treat Plants, Plann, Des, and Oper.

WWW.CICpress.com

Rahmawati, S., Yulianto, A., & Wijayaningrat, A. T. P. (2019). Decentralized
wastewater treatment performance evaluation based on chemical and physical
parameters at Bantul Regency, Yogyakarta. MATEC Web of Conferences, 280,
03006. https://doi.org/10.1051/matecconf/201928003006

Ratmawati, R., D. (2018). Aplikasi Media Batu Apung pada Biofilter Anaerobik
untuk Pengolahan Limbah Cair Rumah Potong Ayam. Jurnal Sains Dan

Teknologi Lingkungan, 10, 01-14.

Rehman, A. (2012). Sequential Application of Plastic Media-Trickling Filter and
Sand Filter for Domestic Wastewater Treatment at Low Temperature
Condition. British Biotechnology Journal, 2(4), 179-191.
https://doi.org/10.9734/bbj/2012/2013

Riffat, R. (2012). Fundamentals of Wastewater Treatment and Engineering. In
Fundamentals of Wastewater Treatment and Engineering. IWA Publishing.
https://doi.org/10.1201/b12746

Rittmann, B. E., & McCarty, P. L. (2020). In Environmental Biotechnology:
Principles and Applications.

Saddam Husein. (2022). Pengolahan Air Limbah Domestik Menggunakan
Teknologi Biofilm dengan Media Potongan Bambu untuk Penurunan Kadar
Deterjen, COD, BOD, dan Amonia. Jurnal Techlink, 3(1), 40-48.

115



https://doi.org/10.59134/jtnk.v3i1.59

Said, N. I., & Tresnawaty, R. (2001). Penghilangan Amoniak Di Dalam Air Baku
Air Minum dengan Proses Biofilter Tercelup Menggunakan Media Plastik

Sarang Tawon. In Jurnal Teknologi Lingkungan (Vol. 2, Issue 1, pp. 11-27).

SNI 06-2480-1991. (1991). Metode pengujian kadar nitrat dalam air dengan alat
spektrofotometer secara brusin sulfat SNI 06-2480-1991. In Badan
Standarisasi Nasional (pp. 1-16).

SNI 06-6989.30-2005. (2005). Air dan air limbah — Bagian 30: Cara uji kadar
amonia dengan spektrofotometer secara fenat. In Sni (Standar Nasional
Indonesia) (Vols. 06-6989.30, pp. 1-27).

SNI 06-6989.9-. (2004). Cara uji nitrit (NO2-N) secara spektrofotometri. SNI 06-
6989.9-2004.

Spellman, F. R. (2025). Handbook of water and wastewater treatment plant
operations: Fifth edition. In Handbook of Water and Wastewater Treatment
Plant Operations: Fifth Edition. Lewis Publishers.
https://doi.org/10.1201/9781003581901

Sperling, M. Von. (2007). Wastewater Characteristic, Treatment and Disposal
(Vol. 1). IWA Publishing.

Stephenson, T. (2009). Principles of Water and Wastewater Treatment Processes.
In Water Intelligence Online (\ol. 8). https://doi.org/10.2166/9781780401713

Sun, H., & Liu, Y. (2025). A critical review on phosphorus recovery from source-
diverted blackwater. Environmental Research, 270.
https://doi.org/10.1016/j.envres.2025.120990

Suryana, S., Budiono, R., Nunuz, E., Nurinsaniwaafi, E., & Syahidah, Z. D. (2022).
Bioprospeksi Tumbuhan Pakis (Pteridophyta) Di Desa Calingcing Kecamatan
Sukahening Kabupaten Tasikmalaya. Al-Khidmat, 5(2), 110-116.
https://doi.org/10.15575/jak.v5i2.20297

Tchobanoglous, G., Burton, F. L., & Stensel, H. D. (2014). Wastewater

Engineering: Treatment and Resource Recovery, Historical Overview. In

116



Wastewater ~ Engineering:  Treatment and  Resource  Recovery.

https://www.accessengineeringlibrary.com/content/book/9780073401188

Tekerlekopoulou, A. G., & Vayenas, D. V. (2003). Operational and design
considerations of a trickling filter for ammonia removal from potable water.
In Environmental Modeling and Assessment (Vol. 8, Issue 2, pp. 55-62).
https://doi.org/10.1023/A:1023993114433

Tekerlekopoulou, A. G., & Vayenas, D. V. (2007). Ammonia, iron and manganese
removal from potable water using trickling filters. In Desalination (Vol. 210,
Issues 1-3, pp. 225-235). https://doi.org/10.1016/j.desal.2006.05.047

Thorn, M., Mattsson, A.,. & S(‘)"rensson, F. (1996). Biofilm development in a
nitrifying trickling filter. In Water Science and Technology (Vol. 34, Issues 1-
2-2 pt 1, pp. 83-89). https://doi.org/10.1016/0273-1223(96)00498-2

Unayah, H. (2023). Karakteristik Morfologi Paku Pohon (Cyathea contaminans)
dari Hutan Kaliurang. In Jurnal Tropika Mozaika (\Vol. 2, Issue 2, pp. 71-80).

USEPA. (2000). Wastewater Technology Fact Sheet: Trickling Filter Nitrification.

In Environmental Protection Agency (Issue 2, pp. 1-7).

Vayenas, D. V., Pavlou, S., & Lyberatos, G. (1997). Development of a dynamic
model describing nitritification and nitratification in trickling filters. In Water
Research (Vol. 31, Issue 5, pp. 1135-1147). https://doi.org/10.1016/S0043-
1354(96)00355-7

Von Sperling, M. (2015). Activated Sludge and Aerobic Biofilm Reactors. In Water
Intelligence Online (Vol. 6, Issue 0). https://doi.org/10.2166/9781780402123

Wang, H., Zhi, W., Deng, N., & Ji, G. (2017). Review on the fate and mechanism
of nitrogen pollutant removal from wastewater using a biological filter. In
Polish Journal of Environmental Studies (Vol. 26, Issue 5, pp. 1943-1954).
https://doi.org/10.15244/pjoes/69170

Widyarani, Wulan, D. R., Hamidah, U., Komarulzaman, A., Rosmalina, R. T., &
Sintawardani, N. (2022). Domestic wastewater in Indonesia: generation,
characteristics and treatment. Environmental Science and Pollution Research,
29(22), 32397-32414. https://doi.org/10.1007/s11356-022-19057-6

117



Wiesmann, U., Choi, I. S., & Dombrowski, E. M. (2006). Fundamentals of
Biological Wastewater Treatment. In Fundamentals of Biological Wastewater
Treatment. Wiley-VCH. https://doi.org/10.1002/9783527609604

Wijaya, I. M. W., & Soedjono, E. S. (2018). Domestic wastewater in Indonesia:
Challenge in the future related to nitrogen content. International Journal of
GEOMATE, 15(47), 32—-41. https://doi.org/10.21660/2018.47.06582

Yulianis, Rustini, Supriyono, A., Sandrawati, N., & Handayani, D. (2024). Ethyl
Acetate Extracts Endophytic Fungi from the Medicinal Tree Fern Cyathea
Contaminans (Hook) Copel with Antimicrobial Activity. Trends in Sciences,
21(10). https://doi.erg/10:48048/tis.2024.8232

Yulistyorini, A., Camargo-Valero, M. A., Sukarni, S., Suryoputro, N., Mujiyono,
M., Santoso, H., & Rahayu, E. T. (2019). Performance of anaerobic baffled
reactor for decentralized waste water treatment in urban Malang, Indonesia.
Processes, 7(4). https://doi.org/10.3390/pr7040184

Zekker, 1., Rikmann, E., Tenno, T., Menert, A., Lemmiksoo, V., Saluste, A., Tenno,
T., & Tomingas, M. (2011). Modification of nitrifying biofilm into nitritating
one by combination of increased free ammonia concentrations, lowered HRT
and dissolved oxygen concentration. In Journal of Environmental Sciences
(Vol. 23, Issue 7, pp. 1113-1121). https://doi.org/10.1016/S1001-
0742(10)60523-2

Zhao, B., Xie, F., Zhang, X., & Yue, X.'(2020). Enhancing the nitrogen removal
from swine wastewater digested liquid in a trickling biofilter with a soil layer.
RSC Advances, 10(40), 23782-23791. https://doi.org/10.1039/d0ra03333b

Zhu, S., Shen, J., Ruan, Y., Guo, X., Ye, Z., Deng, Y., & Shi, M. (2016). The effects
of different seeding ratios on nitrification performance and biofilm formation
in marine recirculating aquaculture system biofilter. In Environmental Science
and Pollution Research (Vol. 23, Issue 14, pp. 14540-14548).
https://doi.org/10.1007/s11356-016-6609-1

118



