o537 B4 5 W o owm b T Vol.37, No.5
2020 4F 5 A FINE CHEMICALS May 2020

MK SiO, BT 7K PR AR Hll 25 5 1% RE

I, & AR, 284 kSE

(R RHE TR AL T2, 119 M 210094 )

WE: RAGOK A RE (Si0,) MethER, LISOh/REN — 55 #RR: (1PDI). REHE (D2000 ), —FZEH AR
(DMPA ), ZJi% (EDA), 3-BAIE= %8I (KH550) YL =20 (TEA) NETFRL, st iwhe-5E
JRe A4 T 4K Sio, etk SR . A FTIR, TEM, SEM ., TGA Z:%) BAW4EH SHREDA T T R 5K,
JEHAFFE T 90K Sio, & (44K SiO, /5 IPDI, D2000. DMPA, EDA. KH550. TEA RR&EM A, TH)
KRR ZL IR AR B RE S0 . 5 R R AR Si0, B, AKMERRILRMRAIG K, FEAE
K, WRIEHUKZREAL, PR eAs G2/, Bl AR R K SRR, MR R4k Sio, Fis /4L
9 2.0%0), WREELEAHERRIRAE, TOKSERUKERA 318 11.12% . 75.24°; POtk VR SR L A ek iy i st
AR R 10 CEL

KB : EIC-BECE:; 9Ok AARRE; KRR, St W, Thaeswt

FESTES: TQ630 XEAFRIREG: A XE4HS: 1003-5214 (2020) 05-0955-07

Preparation and properties of nano-SiO, modified waterborne polyurea

WANG Weifeng, LI Gen, LI Peili, ZHU Guangjun*
( School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, Jiangsu, China )

Abstract: A series of nano-silica (SiO,) modified waterborne polyurea emulsions were prepared by sol-gel
method using isophorone diisocyanate (IPDI), polyether amine (D2000), dimethylolpropionic acid (DMPA),
ethylenediamine (EDA), 3-aminopropyl! triethoxysilane (KH550), and triethylamine (TEA) as main raw
materials, nano-silica as modifier. The structure and properties of the polymers were characterized by FTIR,
TEM, SEM and TGA. The effects of nano-SiO, content (the percentage of nano-SiO, in the total mass of
IPDI, D2000, DMPA, EDA. KH550. TEA, the same below) on the properties of the waterborne polyurea
emulsions and films were studied. The results showed that with the increase of nano-SiO, content, the
particle size and viscosity of waterborne polyurea emulsion increased, the water absorption of the coating
decreased, the tensile strength increased first and then decreased, the contact angle increased and the
elongation at break decreased. When the content of nano-SiO, was 20%, the prepared coating exhibited the
best comprehensive performance, the water absorption and the contact angle were 11.12% and 75.24°,
respectively. Moreover, the thermal decomposition temperature of the modified coating was higher about
10 °C than that of the unmodified coating.
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Fig. 1 FTIR spectra of modified and unmodified waterborne
polyureas
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Fig. 2 Effect of nano-SiO, content on the water resistance of
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Table 2 Effect of SiO, content on the application properties of waterborne polyurea coating films
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