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Preparation and properties of Ymer N120
modified non-ionic waterborne epoxy emulsion
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Abstract: In order to overcome the disadvantage of low content of epoxy group and solid in current
waterborne epoxy(WEP) emulsion, polyethylene glycol 400 (PEG400) was used as soft section to pre-
pare non-ionic WEP emulsion firstly. Then, the modified non-ionic waterborne epoxy(YWEP) emulsion
was synthesized with the side hydrophilic chain extender (Ymer N120). The effects of the dosage of
Ymer N120 on the properties of YWEP emulsion and paint film were studied. The results showed that
the epoxy group content (represented by epoxy value) of WEP emulsion could be increased as high as
0. 36, and the solid content of YWEP emulsion increased by 73. 3% from 30% to 52% while maintaining
the high expoxy value. After curing, the tensile strength of the film increases from 57. 3 MPa to 64. 8
MPa. The corrosion current density decreased from 7. 97 X107 mA « ecm™ % t0 9. 99X107° mA *» cm™2. In
conclusion, the transfer of hydrophilic groups from the main chain to the side group can effectively im-
prove the properties of waterborne epoxy emulsions, coatings and coatings.
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Fig. 1 Synthesis principle of side-base hydrophilic non-ionic aqueous epoxy emulsion
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Tab. 1 Properties of emulsions with different contents of
epoxy groups

Fefa's  WRME PR /nm KRS B/ (mPa - s)
WEP1 0. 28 320. 5 0.121 698
WEP2 0. 30 347.2 0. 183 812
WEP3 0.32 358.3 0. 240 923
WEP4 0. 34 374.7 0. 324 1021
WEP5 0. 36 444.5 0. 402 1130
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Fig. 3 Solid content (a) and particle size distribution (b) of emulsion with different epoxy group content
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Tab. 2 Effect of Ymer N120 content on appearance and
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Fig. 4 Effect of different content of Ymer N120 on solid
content of non-ionic aqueous epoxy emulsion

N120 FAnfE i 02038 = 4. 8 %6 . FLIR K 41 L % it
P L S R 233 B, LV A [ B i il 3020 3G i &
52%0. XA Ymer N120 Al 3 45 74, X J&
K2 Ymer N120 S A 4544 AT L3kt Ao oK < Y
K RBERE B R4 A 0BG BE BRI, oK o2
B oY B AR AR, 58 A0 4
Bor= M EAE T LAk R B R R, AT 3 v T
FLW 0 [ A B 24 Ymer N120 9 78 0 &
1. 8% ~4. 8% ik, LW AE 3000 rpm MBSO F AR
Oy AMRIERLA Bt 6 A AETE R E Tk IE
HH 27K S P e B8 28 O I T A R0 v 20 S B 1)
] AR E PR, AREE4 1 Ymer N120 BTSN
Xof LD [ 5 5 ) AN K 5 3K AT B2 R R Ymer
N120 ssbfE i 3o 22 1) SR Pk ) 25 B 4 25 2 B o K
TA ZORE FBE 1 K, M B B 1 0 ) SR 3 SR R
RRFLAG, D FLI [ & il TR e, W mT RIS
s Ymer N120 BRAEA & K 4. 8%.
3.4 Ymer N120 S 23 IEBFRER T AR 1E8E
=AU
ANA] Ymer N120 55 s i i & 9 E 25 1 K P20
SEFLIR RRLAR FIORS B R AE S5 a0 e 3 &l 5 FirR.
Fe 1 A3 S 3 Fn 5 Al (R R JE Ymer N120
F, FLW R AE S 444, 5 nm, K AR50 AT R ECH
0. 402, PLI LR AR SR 0 A R B EK. Bl
# Ymer N120 %8 i1 ()3 0 FLIBCR AR 5 0042 43
15 ZECE /DN 24 Ymer N120 (97NN 4. 8%
B FLICRLAE A 206 nm, RiA2 5345 R ECH 0. 050, 4%
SR Ymer N120 [ %8 Jin 5 x5 2L 1 68 5% i A
. BXIEE K Ymer N120 [l 56 h 35 7K (14 58 ik e
BE, SR K A Bl A S5 A T 28 2057 570 7K 2 1) 2 A 3

045002-4



%44

A, % Ymer N120 Bt 3k & F AR MR ASLR 0 0 & 5 e sF 2 % 59 &

P ZEAE AR TR R A FLAL BT AL IRk AR A2
INCRIARAP AT 4], H2Y Ymer N120 (578 fn ik
B E RN RE W+ i 2 Al 1
() PRIV FH 086 K AR I 7 22 30 Ry 59 81 07, FL Ak
SERE 8 00, B L Ymer N120 (4 5 45 S &
4. 8%.

£ 3 AR Ymer N120 FERIEFFREREIROKE
FORE
Tab. 3 Particle size and viscosity of YWEP emulsion with

different Ymer N120 contents

FEfL Ymer N120/% T B/ B /mPa s

1£/nm

YWEP1 1.8 232.4 0.120 870
YWEP2 2.8 211. 6 0. 100 536
YWEP3 3.8 206.7 0. 082 432
YWEP4 4.8 206. 0 0. 050 323
YWEP5 2.8 205. 8 0. 047 367
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Fig. 5 Particle size distribution of non-ionic aqueous epoxy

emulsions with different contents of Ymer N120
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Tab. 4 Effects of Ymer N120 content on properties of non-

ionic water-based epoxy emulsion coatings

Ymer N120 WOKAE WNE e TEAE BT
aE/ N /N /% JE/MPa  K%/%
0 1.4 14.2 1 57.3 56.3
1.8 L4 143 1 59.7 52.3
2.8 1.4 144 0 60. 4 48.1
3.8 1.7 144 0 62.5 45.7
4.8 2.1 14.5 0 64. 8. 42.2
5. 8 125 14.5 0 65.4 39.6
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Tab. 5

Corrosion potential and density of coatings pre-

pared from YWEP emulsion

Ay 0 —0. 404 7.97X1078
Az 2.8 —0.379 5.07x108
As 3.8 —0. 368 1.91x10°8
Ay 4.8 —0. 360 9.99x107°
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