
35 

DAFTAR PUSTAKA 

 

 

 Andelkovic, I. B., Kabiri, S., Tavakkoli, E., Kirby, J. K., McLaughlin, M. J., & Losic, D. 

(2018). Graphene oxide-Fe(III) composite containing phosphate – A novel slow 

release fertilizer for improved agriculture management. Journal of Cleaner 

Production, 185, 97–104. https://doi.org/10.1016/j.jclepro.2018.03.050 

Azeem, B., Kushaari, K., Man, Z. B., Basit, A., & Thanh, T. H. (2014). Review on 

materials & methods to produce controlled release coated urea fertilizer. Journal of 

Controlled Release, 181, 11–21. https://doi.org/10.1016/j.jconrel.2014.02.020 

Babadi F. E., Yunus R., Abbasi A., Soltani S. M., (2019). Response surface method in 

the optimization of a rotary-pan-equipped process for increased efficiency of slow-

release coated urea. Processes (7) 1-16. https://doi.org/10.3390/pr7030125 

Chagas, J. O., Gomes, J. M., Cunha, I. C. de M., de Melo, N. F. S., Fraceto, L. F., da 

Silva, G. A., & Lobo, F. A. (2020). Polymeric microparticles for modified release of 

NPK in agricultural applications. Arabian Journal of Chemistry, 13(1), 2084–2095. 

https://doi.org/10.1016/j.arabjc.2018.03.007 

Farahani, S. S., Rajabipour, A., Keyhani, A., & Sharifi, M. (2017). Energy use and 

economic analysis of NPK-15:8:15 fertilizer granulation process in Iran. J. of the 

Saudi Soc. of Agri. Sci., 16(3), 265–269. https://doi.org/10.1016/j.jssas.2015.09.001 

Fertahi, S., Ilsouk, M., Zeroual, Y., Oukarroum, A., & Barakat, A. (2021). Recent trends 

in organic coating based on biopolymers and biomass for controlled and slow release 

fertilizers. In Journal of Controlled Release (Vol. 330, pp. 341–361). Elsevier B.V. 

https://doi.org/10.1016/j.jconrel.2020.12.026 

Han, X., Chen, S., & Hu, X. (2009). Controlled-release fertilizer encapsulated by starch / 

polyvinyl alcohol coating. DES, 240(1–3), 21–26. 

https://doi.org/10.1016/j.desal.2008.01.047 

Irfan, S. A., Razali, R., KuShaari, K. Z., Mansor, N., Azeem, B., & Ford Versypt, A. N. 

(2018). A review of mathematical modeling and simulation of controlled-release 

fertilizers. Journal of Controlled Release, 271(September 2017), 45–54. 

https://doi.org/10.1016/j.jconrel.2017.12.017 

Jarosiewicz A., Tomaszewska M. (2003). Controlled-release NPK fertilizer encapsulated 

by polymeric. J. Agric. Food Chem. 51 413-417. https://doi.org/10.1021.jf020800o 

Jia X., Ma Z. Y., Zhang G. X., Hu. J. M., Liu Z. Y., Wang H. Y., Zhou F. (2013). 

Polydopamine film coated controlled-release multielement compound fertilizer 

based on mussel-inspored chemistry. J. Agric. Food Chem. 61 2919-2924. 

https://doi.org/10.1021/jf3053059 

Kassem, I., Ablouh, E. H., El Bouchtaoui, F. Z., Kassab, Z., Khouloud, M., Sehaqui, H., 

Ghalfi, H., Alami, J., & El Achaby, M. (2021). Cellulose nanocrystals-filled poly 

(vinyl alcohol) nanocomposites as waterborne coating materials of NPK fertilizer 

with slow release and water retention properties. Inter. J. of Bio. Macromolecules, 

189(June), 1029–1042. https://doi.org/10.1016/j.ijbiomac.2021.08.093 

Liu L., Kost J., Marshall F., Kevin B. H., (2008). A review: controlled release systems 

for agricultural and food applications. New Deliv. Syst. Control. Drug Release Nat. 

Formulasi Slow-Release Fertilizer (SRF) pada Pupuk NPK Menggunakan Coating
(Starch-PVA-Gliserol)
Wildan Habibi, Prof. Ir. Chandra Wahyu Purnomo, S.T., M.E., M.Eng., D.Eng., IPM. ; Ir. Indra Perdana, S.T., M.T., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



36 

Occur. Mater. 992 265-281. https://doi.org/10.1021/bk-2008-0992 

Lum, Y. H., Shaaban, A., Mitan, N. M. M., Dimin, M. F., Mohamad, N., Hamid, N., & 

Se, S. M. (2013). Characterization of Urea Encapsulated by Biodegradable Starch-

PVA-Glycerol. Journal of Polymers and the Environment, 21(4), 1083–1087. 

https://doi.org/10.1007/s10924-012-0552-0 

Morgan K. T., Cushman K. E., Sato S. (2009). Release mechanisms for slow and 

controlled release fertilizers and strategies for their use in vegetable production. 

Horttechnology 19 10-12 

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

from conventional urea: A review. Journal of Controlled Release, 225, 109–120. 

https://doi.org/10.1016/j.jconrel.2016.01.037 

Nguyen, T. H., An, M. N. T., Alam M., Tran N., Trinh D. V. (2020) Empirical scale-up 

model of pan-coating process for controlled release urea fertilizer production. Part 

Sci. Technol. 1-8, https://doi.org/10.1080/02726351.2020.1841348 

Ni, B., Liu, M., & Lü, S. (2009). Multifunctional slow-release urea fertilizer from 

ethylcellulose and superabsorbent coated formulations. Chemical Engineering 

Journal, 155(3), 892–898. https://doi.org/10.1016/j.cej.2009.08.025 

Niu Y., Li H. (2012). Controlled release urea encapsulated by starch-g-poly(vinyl 

acetate). Eng. Chem. Res. 51 12173-12177. https://doi.org/10.1021/ie301684p 

Olad, A., Zebhi, H., Salari, D., Mirmohseni, A., & Reyhani Tabar, A. (2018). Slow-

release NPK fertilizer encapsulated by carboxymethyl cellulose-based 

nanocomposite with the function of water retention in soil. Mat. Sci. and Eng. C, 

90(July 2017), 333–340. https://doi.org/10.1016/j.msec.2018.04.083 

Purnomo, C. W., Respito, A., Sitanggang, E. P., & Mulyono, P. (2018). Slow release 

fertilizer preparation from sugar cane industrial waste. Environmental Technology 

and Innovation, 10, 275–280. https://doi.org/10.1016/j.eti.2018.02.010 

Purnomo, C. W., & Saputra, H. (2021). Manufacturing of slow and controlled release 

fertilizer. In Controlled Release Fertilizers for Sustainable Agriculture. Elsevier Inc. 

https://doi.org/10.1016/b978-0-12-819555-0.00006-6 

Rahman, M. H., Haque, K. M. S., & Khan, M. Z. H. (2021). A review on application of 

controlled released fertilizers influencing the sustainable agricultural production: A 

Cleaner production process. Environmental Technology & Innovation, 23, 101697. 

https://doi.org/10.1016/j.eti.2021.101697 

Rop, K., Karuku, G. N., Mbui, D., Michira, I., & Njomo, N. (2018). Formulation of slow 

release NPK fertilizer (cellulose-graft-poly(acrylamide)/nano-hydroxyapatite 

/soluble fertilizer) composite and evaluating its N mineralization potential. Annals 

of Agri. Sci., 63(2), 163–172. https://doi.org/10.1016/j.aoas.2018.11.001 

Shaviv A. (2005). Controlled release fertilizers. IFA Int. Work. Enhanc. Fertil. 1-13 

Sofyane, A., Ablouh, E., Lahcini, M., Elmeziane, A., Khouloud, M., Kaddami, H., & 

Raihane, M. (2020). Slow-release fertilizers based on starch acetate 

/glycerol/polyvinyl alcohol biocomposites for sustained nutrient release. Mat. 

Today: Proceedings, 36, 74–81. https://doi.org/10.1016/j.matpr.2020.05.319 

Tanan, W., Panichpakdee, J., Suwanakood, P., & Saengsuwan, S. (2021). Journal of 

Industrial and Engineering Chemistry Biodegradable hydrogels of cassava starch-g-

Formulasi Slow-Release Fertilizer (SRF) pada Pupuk NPK Menggunakan Coating
(Starch-PVA-Gliserol)
Wildan Habibi, Prof. Ir. Chandra Wahyu Purnomo, S.T., M.E., M.Eng., D.Eng., IPM. ; Ir. Indra Perdana, S.T., M.T., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



37 

polyacrylic acid / natural rubber / polyvinyl alcohol as environmentally friendly and 

highly efficient coating material for slow-release urea fertilizers. J. of Ind. and 

Engineering Chemistry, 101, 237–252. https://doi.org/10.1016/j.jiec.2021.06.008 

Tomaszewska M., Jarosiewicz A., Karakulski K. (2002) Physical and chemical 

characteristics of polymer coatings in CRF formulation. Desalin 146 19-323. 

https://doi.org/10.1016/S0011-9164(02)00501-5 

Trenkel, M. E. (2010). Slow and controlled-release and stabilized fertilizers. Int. Fertil. 

Ind. Assoc, 1-163. https://doi.org/10.1017/CBO9781107415324.004 

Wu, Z., Yang, W. C., Chen L., Meng H., Zhao J., Wang S. (2017) Preparation and 

application of starch/polyvinyl alcohol/citric acid ternary blend antimicrobial 

functional food packaging films. Polymers 9 (3) 102. 

Zafar, N., Bilal, M., Niazi, K., Sher, F., Khalid, U., Jahan, Z., Abbas, G., & Zia, M. 

(2021). Starch and polyvinyl alcohol encapsulated biodegradable nanocomposites 

for environment friendly slow release of urea fertilizer. Chemical Engineering 

Journal Advances, 7(March), 100123. https://doi.org/10.1016/j.ceja.2021.100123 

 

 

  

Formulasi Slow-Release Fertilizer (SRF) pada Pupuk NPK Menggunakan Coating
(Starch-PVA-Gliserol)
Wildan Habibi, Prof. Ir. Chandra Wahyu Purnomo, S.T., M.E., M.Eng., D.Eng., IPM. ; Ir. Indra Perdana, S.T., M.T., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


