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Effect of Alkali Source on In-Situ Growth of LDH
Anti-corrosion Film on Steel Surface

DONG Bigin, CHEN Peiyu, XIAO Bingxin, ZHAO Meng, HONG Shuxian'

(Guangdong Provincial Key Laboratory of Durability for Marine Civil Engineering,
Shenzhen University, Shenzhen 518060, China)

Abstract: The Co-Al-CO; layered double hydroxide(LLDH) anti-corrosion film was formed in-situ on the surface
of steel by hydrothermal method to improve the corrosion resistance of building steel. Effect of urea, sodium carbonate
and sodium bicarbonate as alkali sources on the reaction system was studied to reveal the key factors of growing LDH
film on steel surface. In addition, the microstructures of LDH films grown under different urea concentrations were
compared and the corrosion resistance of LDH films was characterized by electrochemical method to analyze the effect
of urea concentration. The results show that LDH can be in-situ grown on steel surface only when urea is used as
the alkali source. Urea is neutral at room temperature, and Al’" is hydrolyzed to form amorphous aluminum
hydroxides which are deposited on steel surface as LDH crystal nuclei. The hydrolysis of urea accelerates when the
reaction temperature increases. Therefore, the alkaline environment of the solution causes LDH nuclei to grow into
films. What's more, the LDH sheets prepared under low urea concentration have more pores and larger size of LDH
sheets; while the LDH sheets prepared under high urea concentration have smaller size and will squeeze each other
to crack. The LDH film prepared under urea concentration of 0.375 mol/L grows compactly and has satisfied
corrosion resistance.
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Q23540 B R SF 9 15 mm X 60 mm X 2 mm, 4
W 240% 5005 .1 0005, 2 00051 SiC b 48 %40 F
HEATHT B , LA 25 B 3R 10 ) Bl AR B . B g i3 R 7S 7K &
SRS LK B EIRSE R FR (urea) BRkER#1 (Na,CO,)
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SR FH 7K A il 2 70 0 e i o 4B K i LDH
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W) 2 42 SR U R S M RS b, JETETT 3 h A B
TR M 25 “CTF 2 120 °C, FiAE 120 “CFfE RN 24 h.
SR KA B FHTJC K S BEDR U , JE 5 T I R
BEAN B RE S ST.S2 F1 S3 40 e TR 1.2.3 h 5 B
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Table1 Sample number

Sample dc&*){ (»(APU/1 c(urea)/1 dNcholg)/ c(NaZCO?)/ Volume of DI/

(mol-L.™ ") (moleL.™ ) (moleL.™ ") (moleL.™ ") (moleL.™ 1) mL
S0 0 0 0 0 0 0
S1 0.050 0.025 0.375 0 0 70
S2 0.050 0.025 0 0.375 0 70
S3 0.050 0.025 0 0 0.375 70
M1 0.050 0.025 0.188 0 0 70
M2 0.050 0.025 0.375 0 0 70
M3 0.050 0.025 0.563 0 0 70
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Fig.1 XRD patterns of samples
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Fig.3 Internal environment changes of substances in three alkali source reaction systems
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Fig.4 pH values of samples with different urea concentrations

during the heating stage and the end of the reaction
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Fig.5 XRD patterns of samples under different
urea concentrations
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Fig. 6  SEM images of samples under different urea concentrations
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Fig. 8 Polarization curves of samples with different

Ecorr/V

urea concentrations

R2 FTERERER R Tafel 1l & # iR
Table 2 Tafel fitting data of samples with different
urea concentrations

Sample c(urea)/(mol-L. ") E../mV i/ (pAscm %)
M1 0.186 —470.5 9.02
M2 0.375 —381.5 1.20
M3 0.563 —615.2 31.53
Ay
3 it
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Fig.7 Optical microscope images of blank steel and samples under different urea concentrations
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