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Fig.1 Waterborne epoxy emulsion prepared by
adding 1.0 g of phytic acid

2.1.1  FLI M HLAIRS & B

B 5 mL A R FLIE T 08 i B0 S8
B MAFL I Y ALRS E PERE . 7E 3000 r - min”'
ZMF TR 30 min J5 4 FlFL IR IO R AR R
DU (A RMAEME , SR ME 1 iR,
A 1 ] B AR R VS i 2 s b | FLIR AR
PEAT T RRAR, 40 J2 1 BE SR R, R AT D0 A PR
A A ) T4 2 LI A AU R

x1 EBRAENIREEENMW
Tab.1 Effects of phytic acid dosage on emulsion stability

FEdh HRREORHE /o 53 JEF E/mm
EP/PA-1 2.0 0.5
EP/PA-2 1.4 1.0
EP/PA-3 1.0 1.0
EP/PA-4 0.5 2.0
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Fig.2 Photographs of waterborne epoxy coatings with different phytic acid dosage after 480 h of salted water resistance
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Fig.3 Electrochemical impedance spectrum of coatings
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Fig.4 Polarization curves of coatings
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Tab.2 Potentiodynamic polarization parameters of coatings

B Eow/V  1,./(A-cem™?) | Z |/ohm
EP/PA-1 -0.637 8.02x107° 1.54x10°
EP/PA-2 -0.605 2.32x1078 3.53x10*
EP/PA-3 -0.562 4.49%x1071° 1.76x10’
EP/PA-4 -0.569 4.54x1077 3.31x10°
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Tab.3 Basic properties of coatings with different ratios of waterborne epoxy resin and curing agent

REFS FLUR AL A 5 1 0 5 SR W A JEEE/ pm BT M
1 0.9: 1.0 50.0 HB 0
2 1.0: 1.0 51.9 HB 0
3 1.0: 1.1 48.9 H 0

El5 WwEMERK 170 h G R

Fig.5 Photographs of coatings after 170 h of salted water resistance
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Fig.6 Photographs of changes in salted water resistance of No.2 coating
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Fig.7 Photographs of changes in salted water resistance of gray coating
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Fig.8 Electrochemical testing curves
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Preparation and Application of Phytic Acid Modified
Waterborne Epoxy Emulsion

GAO Xuezhen, LI Zhu, WEI Lin, LIU Chang, MA Xiqiu, LIU Junshen

(School of Chemistry and Materials Science, Ludong University, Yantai 264039, China )

Abstract: A waterborne epoxy resin emulsifier is prepared from epoxy resin E20, poly( ethylene glycol) digly-
cidyl ether and poly( ether amine) .Phytic acid was further added and a homogeneously dispersed waterborne
epoxy emulsion was obtained by the phase inversion method.The effects of phytic acid dosage on the perform-
ance of the emulsions were investigated by salted water resistance test, electrochemical impedance spectrum
and polarization curves to screen the emulsions with optimal performance. Waterborne epoxy coatings were pre-
pared based on the waterborne epoxy emulsions and coated on the test steel plates to obtain varnish and gray
paint coatings.The coatings were tested for pencil hardness,adhesion,salted water resistance and electrochem-
istry.The results show that the emulsion prepared with 1. 0 g of phytic acid has the best performance and the
coatings have excellent corrosion resistance.The varnish coating has a pencil hardness of HB, an adhesion of 0,
and a salted water resistance of 480 h.The gray coating has a pencil hardness of H, an adhesion of 0,and a
salted water resistance of more than 720 h.

Keywords ; waterborne epoxy resin ; phytic acid; corrosion resistant performance
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