
S-1

Self-Assembly of Hydrophobic and Self-Healing Bio-nanocomposite-Coated 

Controlled Release Fertilizer  

Shugang Zhang1,2,3, Yuechao Yang1,3*, Zhaohui Tong2, Bin Gao2, Ni Gao1, Tianlin 

Shen1, Yongshan Wan3, Zhen Yu1, Lu Liu1, Xiaoxiao Ma1, Yanle Guo1, Job 

Fugice4, Yuncong C. Li3 

1National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer 

Resources; National Engineering & Technology Research Center for Slow and 

Controlled Release Fertilizers, College of Resources and Environment, Shandong 

Agricultural University, Taian, Shandong 271018, China.

2Agricultural and Biological Engineering, Institute of Food and Agricultural Sciences, 

University of Florida, Gainesville, FL 32611, USA. 

3Department of Soil and Water Sciences, Tropical Research and Education Center, 

Institute of Food and Agricultural Sciences, University of Florida, Homestead, FL 

33031, USA. 

4International Fertilizer Development Center, Muscle Shoals, AL 35661, USA

*Corresponding author: Yuechao Yang 

                     Phone: 86-538-824 2900 

                     E-mail: yangyuechao2010@163.com. 

mailto:yangyuechao2010@163.com


S-2

 

 

Fig. S1 TEM (A) of HNS before loaded; TEM (B and C) and EDS (D) of HNS after 
loaded and self-assembly.
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Fig S2 Photo show the SA before and after fluorescence labeling; LCSM (A1-A3) of 

HNS before and LCSM (B1-B3) after loaded with SA
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Fig.S3 XPS C 1s spectra (A), XPS Si 2p spectra (B) and XPS Ca 2p spectra (C) of 
SSBPCU coating 
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Fig.S4 SEM of BPCU(A1 and A2), SBPCU(B1 and B2) and SSBPCU (C1 and C2)
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Fig.S5 EDX mapping of BPCU(A), SBPCU(B) and SSBPCU (C)
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Fig.S6 EDX of BPCU(A1- A3), SBPCU(B1-B3) and SSBPCU (C1-C6)
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Fig. S7 Void rate of coating materials, different letters above the column indicate 

statistical significance at the P = 0.05 level within the same measurement date. The 

testing method was used X-ray computed tomography.
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Fig. S8 Hole diameter distribution of BPCU(A), SBPCU(B) and SSBPCU(C)


