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Corrosion Inhibition of Aluminum Pigment by Phosphate Based on

Copper Ion Oxidized Aluminum
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Abstract ; In order to make aluminum pigments more widely used in water—based paints or inks, the corrosion resistance
of the aluminum pigments must be improved. The hydroxyl groups on the surface of the aluminum flakes are the effective
groups for adsorbing corrosion inhibitors. Based on aluminum pigment surfaces hydroxylated by copper ions, and phenol
ether phosphate TXP-10 as a corrosion inhibitor, the influences of reaction media, and dosage of CuSO, « 5H,O and
TXP - 10 on the inhibition efficiency were investigated. When 40 g aluminum was hydroxylated by 0.3 g CuSO, « 5H,0O
and adsorbed 4 g TXP~-10 in the media of pH=6 and isopropanol : water=100 : 15, the products can achieve the best
inhibition. The results of IR and XRD show that the boehmite structure hydrated alumina formed by copper ions oxidizing

aluminum can successfully adsorb TXP-10 on the aluminum surface.
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Table 1 Preparation conditions of the samples
No. m (CuSO; « 5H.0)/ V (H,0)/ m (TXP-10)/
g mlL g
1 0.3 10 4
2 0.3 15 4
3 0.3 20 4
4 0.3 25 4
5 0 15 4
6 0.1 15 4
7 0.2 15 4
8 0.4 15 4
9 0.3 15 2
10 0.3 15 3
11 0.3 15 5
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Fig. 1 XRD patterns of the hydroxylated Al
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Fig. 3 Hydrogen evolution volume — time curves of the

waterbone aluminum pigments prepared at different media

2.3 CuSO, * SH,O FMEX Z MM RN

&l 4 R A [a & CuSO, « 5H,O 61715 1y 7k
PEGZ 1l AL A8 BRI B S AR AR - i (Rl 2. wT 1
NEAN BRI Cu® " Ao 22 ot R 68 U} % T JE ok P
ARG Cu*t (Sample 5) 7y B & 23t , i 5 Cu®™
W 2 G OR B B v TS NS 0.3 g
Bf ik gL, B Cu* i Z0) (Sample 8) , 25 fli i F
A FTREAR. X ATREE A CuSO, « SH,O i £,
FEARE ERMABENALD B KED
CAICOHD . 177 A0 R s 35 22, H 8 43 15 il A6 % W
o, W S 4 ol R T SO0 45 Ry 2% 1w R B ol R
D G2 il AR B AR



1 13 2 4 - 0 G T SR A R I 0 6 Ui 2 fo £ T 99
W7 s E B R PR VR KA 2R pH Y 6 A2 A B

60
[ —e— Sample 2

50F  —e— Sample 5
[ —*— Sample 6

40 —A— Sample 7
[ —#— Sample 8

30

V/mL

20

’ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800
t/min
B 4 FMARER CuSO, « 5H, O H145 1Y sk ¥ 28 b 71 47
PR} ) BT S A B — s i)l £

Fig. 4 Hydrogen evolution volume — time curves of

waterbone aluminum pigments prepared at different dos-

ages of CuSO, « 5H,0
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Fig. 5 Hydrogen evolution volume — time curves of

waterbone aluminum pigments prepared at different dos-

ages of TXP-10
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