FEDE F 5 ARL R 2022, 28(9): 1708-1719 doi: 10.11674/zwyf.2022131
Journal of Plant Nutrition and Fertilizers http://www.plantnutrifert.org

ZNRITRIE R RRAE I DL R BT ST R

BARE . A&, TR, &ALV, FEmrY, Zwma?
(1 LT R MBL 2B A Y 3 5 R E ST I, U 100097; 2 b et i S5 Bk TR ARG HL, J6ET 100097 )

TR A RILRLR R B Al s B 2 B T R R AN FEA T B, AT S5 B 73 2 A8 e i i 7
FERCR R ELAC Y, ASUBERE AR A A ISR oK, T AR S R A R FEAR IR, Al 2k
R AR AR . 2K R RS/ - BRI SO 228 55 et , AR R BT v i 1k
TS RN SR A BT ST o ARSI MERIR TR . GORETAETR L GORBRRNANKORS 25 T B9 K 4
BHEZE BT h BB BOR AN FIRCR . WIBEIR | (e beh . R BT SR ORI RS P B AL ) I
ARTFE, GURR IR i I RE sk . R . DROKME . PREEIRNAPERT BB M. GOKRA R T 5
B REMT . BRI Rl AR R AT AR P R S RO IS N 2 o SRR IRA LKA, R
BRI I L WA N G 5 REAL B 77 20 R S PERE TR P B I 4 WF 7 ) B2 1]

KA SRR 9RbIRE; BBk SR B

Research progress on nano-materials application
in slow/controlled-release fertilizers
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Abstract: Slow/controlled-release fertilizers refer to those fertilizers which are modified by physical, chemical, or
physico-chemical methods to slow or control nutrients release. Slow/controlled-release fertilizers have been
proved of better meeting the nutrient requirements of plants, improving the utilization efficiencies of nutrients, and
reducing environmental risks, so their application is an important way to the attainment of agricultural green
development. Nano-materials have the characteristics of small size, large surface area and significant interfacial
effect, so as to be used for slow/controlled-release fertilizers. We separately overviewed the research and application
of slow/controlled-release fertilizers containing nano-oxide, nano-cellulose, nano-carbon and nano-clay, etc.
Physical blending, chemical grafting and impregnation-adsorption are the main methods for producing
slow/controlled-release fertilizers containing nano-materials. The important functions of nano-materials are
hydrophobicity, adsorption, water retention, environmental responsiveness, and self-repair in slow/controlled-
release fertilizer. Abundant functional groups, physical cross-linking points and micro/nano bulges of nano-
materials are the key factors to improve the slow/controlled-release effect. Developing low-cost natural organic
nano-materials, exploring simple and efficient modification methods, and clarifying performance regulation
mechanism of nano-materials are still needed in the future.
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Fig. 1 Nano-materials applied in slow/controlled-release fertilizers and their properties
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Fig. 2 Fabrication schematics of bio-based polyurethane nanocomposite coated fertilizer
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