
�������� ��	
�����

Preparation and performance of polyurethane/mesoporous silica composites
for coated urea

Lixia Li, Yumeng Sun, Bing Cao, Huaihe Song, Qiang Xiao, Wenping
Yi

PII: S0264-1275(16)30297-0
DOI: doi: 10.1016/j.matdes.2016.03.043
Reference: JMADE 1521

To appear in:

Received date: 3 February 2016
Revised date: 1 March 2016
Accepted date: 4 March 2016

Please cite this article as: Lixia Li, Yumeng Sun, Bing Cao, Huaihe Song, Qiang Xiao,
Wenping Yi, Preparation and performance of polyurethane/mesoporous silica composites
for coated urea, (2016), doi: 10.1016/j.matdes.2016.03.043

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.matdes.2016.03.043
http://dx.doi.org/10.1016/j.matdes.2016.03.043


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

Preparation and performance of polyurethane/mesoporous silica 

composites for coated urea 

Lixia Li
a,b*

, Yumeng Sun
a,c

, Bing Cao
a,b

, Huaihe Song
c
, Qiang Xiao

a,b
, Wenping Yi

a,b
 

a. Institute of Plant Nutrition and Resource, Beijing Academy of Agriculture and Forestry 

Sciences, Beijing 100097, China; b. Research Center of Beijing Municipal Slow and 

Controlled Release Fertilizers Engineering Technology, Beijing 100097, China; c. State Key 

Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, 

Beijing 100029, China 

Correspondence to: Lixia Li (E-mail: ashleyllx@sohu.com) 

ABSTRACT: 

Polymer/mesoporous silica composites have drawn much attention. In this study 

SBA-15 mesoporous silicas with three morphologies including fiber, nano-rod and 

sphere were synthesized and characterized. Polyurethane (PU)/SBA-15 composites 

were prepared via an in-situ reactive-layer spray technique on urea granules. And the 

effects of SBA-15 on structure and controlled release performance of coating were 

elucidated and compared to n-SiO2. The results showed that rod-like SBA-15 with an 

average particle size of 700 nm extremely improved the release properties of PU at the 

same filler loading, but the other two SBA-15 fillers had no effect on PU instead. SEM 

images reflected that although SBA-15 particles were all well-dispersed in PU matrix 

to form a sea-island structure, PU/fiber-like SBA-15 composite coating had some 

obvious defects. Conversely, n-SiO2 particles of coating gathered and formed large 

agglomerates without voids. TGA studies suggested that PU/rod-like SBA-15 

composite as a coating material had a much higher thermal stability than PU and 

PU/n-SiO2. 
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