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Study on the performance of calcium ion exchanged silica anti-corrosion pigments
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Abstract: The calcium ion exchanged silica (SEC-SiO,) anti-corrosion pigments based on fluorine-containing
silica is prepared, the market, the application, the production process and the anti-corrosion properties are
respectively introduced. The changes in phase, chemical composition and silicon hydroxyl context parameters
before and after modification of calcium ion exchanged silica are studied. The anti-corrosion performance is
improved after modification. In comparison with common anti-corrosion pigments like zinc phosphate under
waterborne epoxy ester, the results indicate that porous structured SEC-SiO, which is prone to form complex
passivated layer, has a higher surface hydroxyl content and higher calcium ion content, shows better
anti-corrosion performances than zinc phosphate in the salt-spray test. SEC-SiO, pigments are emerging

anti-corrosion pigments that conform to green environmental protection and is worth promoting.
Key words: calcium ion exchanged silica anti-corrosion pigments; fluorine-containing silica; porous structure;

anti-corrosion mechanism; salt-spray test
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Fig. 1 The mechanism of anti-corrosion of SEC-SiO,
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Fig. 2 XRD patterns of SEC-SiO,

B3 BT A R R ALE LY 5

Fig. 3 The morphological characterization of fluorine-containing

Si0; before modification



<70 -

2 &7 2Bt g 5 R LE

2025 4
#4055 3 4

B4  BOHE SEC-SIOM R AL 3.
Fig. 4 The morphological characterization of SEC-SiO; after

modification

a. Wtk b B
B5 SEC-SiO R BULA] & LT St 1t
Fig. 5 The comparison of morphological characterization of

SEC-Si0, before and after modification

Fe R MmN, T Ca S B R A, BT ac
Fe il I, R s Ay, T R AL E
%, DiGEURPUS ik BE A T T, eAh, otk
Ja B BUNAFLES, X AHAT Ca™ 5 ¥R5E rh 1) P Jo
AT AE /N, Ca®* 5 T A8 o 1 B 5 74 i
WISy, 5T Ca B FRCE,

Bl6. 221 R uUrEan & s — L ER K EDS 43
M oo N, B 7. 2 hktk)s SEC-Si0, A
EDS /3T B T R, 36 3 950 B 132 3 R 57 455 20
RHOSCHETR PR . AR 3T, obknn & A fkhk
HF, Calfit %05 310 5.19% 1 0.104%, i it
J&i FF Ca B 5 5355053 51 9.6 19081 7.515% . 4545
P12 B XRD 2 AT RES AN H et iy F LA SRURE R (1 T2
RAFETF A ZoN, kG F AL L S iR
TERAETET s b o et J5 A s H T Ca ik
TREER, AEREIE R T 2 A iR, ca iy
R AR T A SN RS T, T H 2
FET M & WF 5 B A7 BR 28 5] 40 A 3 v o0 52 AR
SEC-SiO. fL%¥ . #ERILFRIr g, k&3 7]

05 1.0 15 20 25
Beim/keV

T CF Kal 2 d. EDS eG4 #r Al
H6 AR A R RALEER R EDS 541

Fig. 6 The EDS analysis of fluorine-containing SiO,

before modification

x1 KHEER_ENETEER

Table 1 Composition of unmodified SiO. containing

fluorine
LR JLRFEIR 5 L% JLR Ui 5 HL/%
(0) 56.55 47.38
23.70 23.58
Si 19.74 29.04

b. Si Kal

50 pm
) —
d. CaKal
Si
1.0
]
) o
X
ﬁ0.5
F
0 CaCa
-05 0 05 1.0 1.5 2.0 2.5 3.0 3.5 40 4.5 50 5.5 6.0 6.5
REft/keV

e. EDSRETE /M7
BT SEC-SiOM R BUE EDS 541
Fig. 7 The EDS analysis of SEC-SiO; after modification



20254

#4055 3 TG e 5

IS B TS AR AR S ORI BERIE ST <71

R2 FBETXHREGFHRTRAN
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