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Figure 1 The FTIR absorption peaks of PAMA1
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Figure 2 Particle sizes of PAMA emulsions with different HEMAP content
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Figure 3 TGA curves for PAMA films with different HEMAP content
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Table 1 TGA data for PAMA membranes with different HEMAP content

TG/C
B fi
T Ts Ty
PAMAO 250 350 404
PAMAL 168 361 412
PAMA2 224 363 429
PAMAZ2. 5 239 364 418
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Figure 4 Tafel plots of steel substrates with different HEMAP content in 3. 5% (wt) NaCl aqueous solution
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Table 2 Electrochemical corrosion measurements of steel substrates with different HEMAP content

HEMAP H#&/% 0 1 1.5 2 2.5
JE LA/ V —0.784 —0.702 —0. 650 —0. 547 —0. 635

JEE /(A + cm®) 1.239X10°° 3.540X10 ' 2.860X10 7 1.840x 10 ® 2.940X10 7
JE b LA TR % 0 10. 459 17.092 30. 230 19. 005
JE R I T R % 0 71. 424 76.913 98.515 76. 267

WIN . AR AL KW I HEMAP 3 2 X FE 9 BT (2 3. 810 X10°Q » em”, PAMAL,PAMAL. 5,
PAMA2 Fl PAMAZ2. 5 3% Z ik R BEIE 9 3. 292X 10°Q » cm”.6. 085X 10°Q » cm?’ 1. 923X 107Q »
em” f12.305X10°Q « em®, Horft, 2§ HEPMA &k 2 %00 BEBU(E I . B HEMAP & &ty m ., ik
JEURE 17 BELE A 2 B SE0 I  JS EAT T BR R R A X R O B O R B, Ok 2 1
W FL IR PT DA IRORE 3R DR BUOR I PR TR )2, W 246 4 J 3R 1 5 25 A0 4 e, T o 405 1 ok 22 4 J 3% T 1) b
JEN HEEE HEMAP SRR — 80 PAMA FLIRA R e v 22 . S BOR 2 IFE TR IS ph vk 47 F
Ree A J2 11 BELT {1 s A R IR
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Figure 5 Bode curves of steel substrates with different HEMAP content in 3. 5% (wt) NaCl aqueous solution
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Table 3 Properties of composite PAMA emulsion coatings

WEHA g WiE 5 71/ 9% 180 h fiff £ 25 i 1

PAMAO 2
PAMAI1 1
PAMAL. 5 1
PAMA2 0
PAMA2. 5 1

HiZ 3 AT LA W BEE R R v HEMAP & & B30, ¥k J= 55 261 18] i35 3 A B 38 [] i) 56 44 3% 1w
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K. FECEM A5 32 B HK R M RO M RS L . BHE KR HEMAP B9 B i 2
1T 5 4 J HE b 7 2B s A B AP 20 * L SO T T 1 — J2 SO O B AL 2 B B AR AR L B3R T PAMA
WORHA R 5 50 W B 7 K IR 2 AR 2 5 4 R B RS AT R K AN B 12 Tl b L R 0, b 3 1
b, HEMAP & k8] 2 %00, 2803 180 h #h 35186 Je b 1l JL-F L 42

3 it

A SR LA L TR H R TG PR IR DRI G N - (57 T S8 3 ) P 66 DR T i TR T L Y 2 TR 04 TR Y 1B 55
S BB A A AT SR R 3 TR T R AT T T e LR R v U S BT R R TR T R T LRI AR . T
HELLAMETE IR W PAMA R R p 77 16 Bl 9 16 R I 32 141 I 3 W04 TR i % AT ) 98 7L 0 A 22 B S ol
ZINTITE Je W A 388 T A 8 R A A 249 2 T B B RS PR B . f A T RIS 2 5 52 96 2 SR R T L W TR
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Preparation and Corrosion Resistance of Phosphate Modified Acrylate

Composite Emulsion

WANG Xiao-rong'" , MA Guo-yan®, WANG Cheng-jun’
(1. College of Chemistry and Chemical Engineering » Xianyang Normal University, Xianyang 712000, China ;
2. College of Chemistry and Chemical Engineering , Xi’an Shiyou University, Xi’an 710065, China ;
3. Research Institute of Shaanxi Yanchang Petroleum (Group) Co., Ltd., Xi’an 710075, China)

Abstract: Phosphate ester modified acrylate (PAMA) emulsion was synthesized by using glycol methacrylate phosphate
(HEMAP) as functional monomer, N-acrylamide as crosslinking monomer, methyl methacrylate (MMA) ., acrylic acid
(AA) as main polymerization monomers under the action of polymerizable surfactant by using the emulsion polymerization
method. Effect of the different content of HEMAP on the particle size, thermal resistance, and corrosion resistance of the
PAMA emulsions and coatings were demonstrated by the particle size analyzer, thermogravimetric analyzer,
electrochemical tests and salt spray tests. The results showed that, with the content of HEMAP increased from 0.5% to
2% , the particle size decreased from 883. 7 nm to 427. 9 nm, and the weight loss rate decreased. Tafel polarization curves
and electrochemical impedance spectroscopy showed that with the addition of HEMAP, the corrosion potential increased,
the corrosion current decreased, and the impedance value increased, which illustrated that the corrosion resistance of metal
substrate improved by coating the PAMA emulsions.

Key words: Acrylate modification; Phosphate functional monomer; Corrosion resistance
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