
DAFTAR PUSTAKA 

Aarab, I. dkk. (2017) ‘Combination of cooling and dust collection systems in a sulfuric acid 

plant: A cooling coil and a rotary drum with sprays’, Journal of Materials and Environmental 

Science, 8(7), pp. 2480–2493.  

Ahmed, E. M. (2015) ‘Hydrogel: Preparation, characterization, and applications: A review’, 

Journal of Advanced Research, 6(2), pp. 105–121. doi: 10.1016/j.jare.2013.07.006.  

Alma, B. (2013) Pengantar Bisnis. Bandung: Alfabeta.  

Almintaz (2012) Buku Pegangan Pupuk NPK. 2nd edn. Karawang: PT Pupuk Kujang.  

Alpani, A., Taher, Y. A. and Syamsuwirman, S. (2017) ‘Pengaruh Pemberian Pupuk NPK 

Pertumbuhan dan Hasil Tanaman Mentimun (Cucumis sativus L)’, UNES Journal Mahasiswa 

Pertanian, 1(1), pp. 21–33.  

Ando, T. (1993) ‘Effect of reaction temperature on polyurethane formation in bulk’, Polymer 

Journal, 25(11), pp. 1207–1209. doi: 10.1295/polymj.25.1207.  

APPI (2022) Fertilizer Consumption on Domestic Market and Export Market, year 2017 - 

2022, Asosiasi Produsen Pupuk Indonesia. Jakarta. Available at: 

https://www.appi.or.id/public/images/img/Fertilizer Consumption Domestic and Export 2017-

2022.pdf.  

Aries, R. S. and Newton, R. D. (1955) Chemical engineering cost estimation. 1 st. New York: 

McGraw-Hill Book Company. doi: 10.1021/ed033p194.1.  

Azeem, B. dkk. (2014) ‘Review on materials & methods to produce controlled release coated 

urea fertilizer’, Journal of Controlled Release, 181(1), pp. 11–21. doi: 

10.1016/j.jconrel.2014.02.020.  

BASF (2003) ‘Lupranol 1100/1’, pp. 1–2.  

BASF (2011) Lupranat ME ®.  

BASF (2015a) BASF Polyurethane technical data sheet. Sanghai.  

BASF (2015b) BASF Polyurethane technical data sheet. Snaghai.  

PRARANCANGAN PABRIK CONTROLLED RELEASE FERTILIZER (CRF) NPK  BERBASIS NITRAT
DENGAN KAPASITAS
PRODUKSI 20.000 TON/TAHUN
Dinda Ayu Puspaningrum, Ir. Wiratni, S. T., M. T., Ph. D., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



Bayer MaterialScience AG (2005) ‘The Chemistry of Polyurethane Coating s’, p. 31.  

Beig, B. dkk. (2020) ‘Coating  materials for slow release of nitrogen from urea fertilizer: a 

review’, Journal of Plant Nutrition, 43(10), pp. 1510–1533. doi: 

10.1080/01904167.2020.1744647.  

Bortoletto-Santos, R., Cavigelli, M. A., dkk. (2020) ‘Oil-based polyurethane-coated urea 

reduces nitrous oxide emissions in a corn field in a Maryland loamy sand soil’, Journal of 

Cleaner Production, 249, p. 119329. doi: 10.1016/j.jclepro.2019.119329.  

Bortoletto-Santos, R., Plotegher, F., dkk. (2020) ‘Polyurethane nanocomposites can increase 

the release control in granulated fertilizers by controlling nutrient diffusion’, Applied Clay 

Science, 199(October), p. 105874. doi: 10.1016/j.clay.2020.105874.  

BPS Jawa Barat (2017) Rata-Rata Suhu Udara, Kelembaban, Tekanan Udara, Kecepatan 

Angin, Curah Hujan, dan Penyinaran Matahari Menurut Stasiun di Provinsi Jawa Barat, 2017. 

Jawa Barat. Available at: https://jabar.bps.go.id/statictable/2019/05/31/597/rata-rata-suhu-udara-

kelembaban-tekanan-udara-kecepatan-angin-curah-hujan-dan-penyinaran-matahari-menurut-

stasiun-di-provinsi-jawa-barat-2017-.html.  

Brown, G. G. (1950) Unit Operations. 1 sat. New Delhi: John Willey & Sons.  

Brownell, L. E. and Young, E. H. (1959) Process Equipment Design, Human Factors 

Methods for Improving Performance in the Process Industries. New York: John Wiley & Sons. 

doi: 10.1002/9780470118849.ch4.  

Budiastuti, E. (2022) 10 Pupuk NPK Terbaik - Ditinjau oleh Penyuluh Pertanian. Available 

at: https://my-best.id/139242#:~:text=Kandungan nitrogen pada pupuk NPK 16-16-16 biasanya 

terdiri,Perhatikan kandungan unsur hara yang ada di dalamnya (Accessed: 6 November 2022).  

Carl L. Yaws (1999a) Chemical Properties Handbook. Texas: McGraw-Hill.  

Carl L. Yaws (1999b) ‘Yaws_chemical_properties_handbook_pdf.pdf’, p. 770.  

Couper, J. R. dkk. (2012) Chemical Process Equipment: Selection and Design. 3rd editio. 

Oxford: Butterworth-Heinemann.  

PRARANCANGAN PABRIK CONTROLLED RELEASE FERTILIZER (CRF) NPK  BERBASIS NITRAT
DENGAN KAPASITAS
PRODUKSI 20.000 TON/TAHUN
Dinda Ayu Puspaningrum, Ir. Wiratni, S. T., M. T., Ph. D., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



Dai, C. dkk. (2020) ‘Nutrient diffusion control of fertilizer granules coated with a gradient 

hydrophobic film’, Colloids and Surfaces A: Physicochemical and Engineering Aspects, 

588(September 2019), p. 124361. doi: 10.1016/j.colsurfa.2019.124361.  

Degrève, J. dkk. (2006) ‘Spray-agglomeration of NPK-fertilizer in a rotating drum 

granulator’, Powder Technology, 163(3), pp. 188–195. doi: 10.1016/j.powtec.2006.01.019.  

Dimkpa, C. O. dkk. (2020) ‘Development of fertilizers for enhanced nitrogen use efficiency – 

Trends and perspectives’, Science of the Total Environment, 731, p. 139113. doi: 

10.1016/j.scitotenv.2020.139113.  

Gil-ortiz, R. dkk. (2020) ‘Enhanced Agronomic Efficiency Using a New Controlled-

Released, Polymeric-Coated Nitrogen Fertilizer in Rice’, Plants, 9, pp. 1–17. doi: 

doi:10.3390/plants9091183.  

Guo, H. dkk. (2018) ‘Nano-enabled fertilizers to control the release and use efficiency of 

nutrients’, Current Opinion in Environmental Science and Health, 6, pp. 77–83. doi: 

10.1016/j.coesh.2018.07.009.  

Hagen, K., Laue, K. H. and Bichtemann, K. (1981) ‘Production of ammonium nitrate’. 

United Kingdom: Kilburn and Strode 30 John Street London WC1N 2DD. Available at: 

https://patentimages.storage.googleapis.com/d8/1c/0c/d8e15c576b529c/GB2096124A.pdf.  

Herjanto, E. (2008) Manajemen Operasi. 3 rd. Jakarta: Grasindo.  

Hignett, T. P. (1985) Fertilizer Manual. 1st edn. Alamaba: Springer-Science Media. doi: 

10.1007/978-94-017-1538-6.  

Jayanudin, J. and Lestari, R. S. D. (2020) ‘Enkapsulasi dan Karakterisasi Pelepasan 

Terkendali Pupuk NPK Menggunakan Kitosan Yang Ditaut Silang Dengan Glutaraldehida’, 

ALCHEMY Jurnal Penelitian Kimia, 16(1), p. 110. doi: 10.20961/alchemy.16.1.34711.110-125.  

Kementerian Perindustrian (2019) Konsumsi Pupuk Kian Menanjak, Kementerian 

Perindustrian. Available at: https://kemenperin.go.id/artikel/20500/Konsumsi-Pupuk-Kian-

Menanjak (Accessed: 5 November 2022).  

PRARANCANGAN PABRIK CONTROLLED RELEASE FERTILIZER (CRF) NPK  BERBASIS NITRAT
DENGAN KAPASITAS
PRODUKSI 20.000 TON/TAHUN
Dinda Ayu Puspaningrum, Ir. Wiratni, S. T., M. T., Ph. D., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



Kern, D. Q. (1950) Process Heat Transfer. New York: McGraw-Hill. doi: 10.1016/B978-0-

12-373588-1.X5000-1.  

Lawrencia, D. dkk. (2021) ‘Controlled release fertilizers: A review on coating  materials and 

mechanism of release’, Plants, 10(2), pp. 1–26. doi: 10.3390/plants10020238.  

Luff, B. B. and Reed, R. B. (1979) ‘Low-Temperature Heat Capacity and Entropy of 

Tetrapotassium Pyrophosphate’, Journal of Chemical and Engineering Data, 24(3), pp. 228–229. 

doi: 10.1021/je60082a036.  

Maria, R., Lestiana, H. and Karningsih, N. (2007) ‘waduk Jatiluhur dimungkinkan lebih 

baik’, pp. 978–979.  

Naz, M. Y. and Sulaiman, S. A. (2016) ‘Slow release coating  remedy for nitrogen loss from 

conventional urea: A review’, Journal of Controlled Release, 225, pp. 109–120. doi: 

10.1016/j.jconrel.2016.01.037.  

Perry, R. H. and Green, D. W. (1997) Chemical Engineers’ Hanbook. 7 th. Edited by R. H. 

Perry. New York: McGraw-Hill.  

Perry, R. H. and Green, D. W. (2007) Perry’s Chemical Engineering Handbook, Perrys’ 

chemical engineers’ handbook. Available at: 

http://books.google.com/books?id=X1wIW9TrqXMC&pgis=1.  

Peters, M. S., Timmerhaus, K. D. and West, R. E. (2003) Plant Design and Economics for 

Chemical Engineers. 5 th. New York: Mc Graw Hill.  

Powell, S. P. (1954) Water Conditioning for Industry. New York: Mc Graw Hill Book Co., 

Inc.  

Prasetya, R. (2022) Perseroan Terbatas: Teori dan Praktik. 1 st. Jakarta: Sinar Grafika.  

Pupuk Indonesia (2019) Terus Berkembang, PT Pupuk Kujang Keluarkan Kembali Produk 

Unggulan ‘Nitroku 16-16-16’, Pupuk Indonesia. Available at: https://www.pupuk-

indonesia.com/holding/pupuk-kujang-cikampek/berita/terus-berkembang-pt-pupuk-kujang-

keluarkan-kembali-produk-unggulan-nitroku-16-16-16.  

PRARANCANGAN PABRIK CONTROLLED RELEASE FERTILIZER (CRF) NPK  BERBASIS NITRAT
DENGAN KAPASITAS
PRODUKSI 20.000 TON/TAHUN
Dinda Ayu Puspaningrum, Ir. Wiratni, S. T., M. T., Ph. D., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



Ramadhan, M. (2021) Jenis-jenis Pupuk NPK dan Kandungannya, Kompas.com. Available 

at: https://www.kompas.com/tren/read/2021/09/19/162000365/jenis-jenis-pupuk-npk-dan-

kandungannya?page=all#:~:text=Pupuk ini mengandung unsur hara diantaranya adalah 

nitrogen,Calcium Oxide 5 persen%2C Magnesium Oxide 1 persen. (Accessed: 6 November 

2022).  

Rase, H. F. (1977) Chemical Reactor Design for Process Plants. Canada: Wiley Interscience.  

Ratti, C. and Mujumdar, A. S. (2006) Handbook of Industrial Drying. 3rd edn. Lodz: Lodz 

Technical University. doi: 10.1201/b17208.  

Reghunadhan, A. and Thomas, S. (2017) Polyurethanes: Structure, Properties, Synthesis, 

Characterization, and Applications, Polyurethane Polymers: Blends and Interpenetrating 

Polymer Networks. Elsevier Inc. doi: 10.1016/B978-0-12-804039-3.00001-4.  

Reksohadiprodjo (2000) Manajemen Produksi Edisi 4. 4 th. Yogyakarta: BPFE.  

Santoso, J. (2000) ‘Perseroan Terbatas sebagai Institusi Kegiatan Ekonomi yang 

Demokratis’, Jurnal Hukum, 7(15), pp. 194–203.  

Shaviv, A. (2001) ‘Advances in controlled-release fertilizers’, Advances in Agronomy, 

71(December 2001), pp. 1–49. doi: 10.1016/s0065-2113(01)71011-5.  

Shelke, N. B., Nagarale, R. K. and Kumbar, S. G. (2014) Polyurethanes, Natural and 

Synthetic Biomedical Polymers. Elsevier Inc. doi: 10.1016/B978-0-12-396983-5.00007-7.  

Sinnott, R. K. (2005) Chemical Engineering Design. 4 th. Chennai: Jordan Hill. Available at: 

https://www.ptonline.com/articles/how-to-get-better-mfi-results.  

Smith, J. M. dkk. (2018) Introduction to Chemical Engineering Thermodynamics. 8th edn. 

New York: Mc Graw Hill.  

Suppes, G. J., Goff, M. J. and Lopes, S. (2003) ‘Latent heat characteristics of fatty acid 

derivatives pursuant phase change material applications’, Chemical Engineering Science, 58(9), 

pp. 1751–1763. doi: 10.1016/S0009-2509(03)00006-X.  

PRARANCANGAN PABRIK CONTROLLED RELEASE FERTILIZER (CRF) NPK  BERBASIS NITRAT
DENGAN KAPASITAS
PRODUKSI 20.000 TON/TAHUN
Dinda Ayu Puspaningrum, Ir. Wiratni, S. T., M. T., Ph. D., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



The Engineering Tool (2022) Air - Density, Specific Weight and Thermal Expansion 

Coefficient vs. Temperature and Pressure. Available at: https://www.engineeringtoolbox.com/air-

density-specific-weight-d_600.html?vA=80&units=C#.  

Ulrich D, G. (1884) A Guide to Chamical Engineering Process Design and Economic. New 

York: John Willey & Sons.  

Vejan, P. dkk. (2021) ‘Controlled release fertilizer: A review on developments, applications 

and potential in agriculture’, Journal of Controlled Release, 339(October), pp. 321–334. doi: 

10.1016/j.jconrel.2021.10.003.  

Walas, S. M. (1988) Chemical Process Equipment. Washington DC: Butterworth-Heinemann. 

Available at: https://www.ptonline.com/articles/how-to-get-better-mfi-results.  

Wang, Y. dkk. (2020) ‘Spout Fluidized Bed Assisted Preparation of Poly(tannic acid)-Coated 

Urea Fertilizer’, ACS Omega, 5(2), pp. 1127–1133. doi: 10.1021/acsomega.9b03310.  

Wicaksono, A. R. (2022) PENGARUH PELEKATAN ARBUSCULAR MYCORRHIZAL 

FUNGI PADA NITROGEN CONTROLLED RELEASE FERTILIZER BERBASIS MULTI LAYER 

COATING  Adit Rizky Wicaksono PENGARUH PELEKATAN ARBUSCULAR MYCORRHIZAL 

FUNGI PADA NITROGEN CONTROLLED RELEASE. Universitas Gadjah Mada.  

Yaws, C. L. (1999) Chemical Properties Handbook. Texas: McGraw-Hill.  

Yolanda, F. (2021) Pupuk Kaltim akan Bangun Pabrik NPK Berbasis Nitrat, Repubrika.co.id. 

Available at: https://republika.co.id/berita/r2phax370/pupuk-kaltim-akan-bangun-pabrik-npk-

berbasis-nitrat (Accessed: 6 November 2022).  

  

 

PRARANCANGAN PABRIK CONTROLLED RELEASE FERTILIZER (CRF) NPK  BERBASIS NITRAT
DENGAN KAPASITAS
PRODUKSI 20.000 TON/TAHUN
Dinda Ayu Puspaningrum, Ir. Wiratni, S. T., M. T., Ph. D., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


